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WE STON Electrical Instrument Corporation 
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What’s Happening in Tower 5? 





A logical question. The answer should be at the finger tip of the man 
responsible. 

You can put your finger on processing temperatures anywhere as quickly 
as you touch a button. The Brown ElectroniK Precision Indicator brings tem- 
peratures to you with a speed and accuracy unparalleled by any other form of 
instrumentation today. 

It is available with as many as 48 push-button switches for picking out 
temperatures anywhere in your plant. A new form, now available, even provides 
for cutting in on recorder circuits to check all critical temperatures from one 
central location. 

The 28-inch rotating scale makes split-degree readings easy, yet with the 
ElectroniK Potentiometer, operation is so fast and accurate that a series of 
temperatures can be read as fast as they can be logged. 

Far-flung as your processes may be, the Brown ElectroniK Precision Indicator 
will help “pull your plant together” with efficient, centralized temperature 
readings. 


Further information will be gladly forwarded to you. 





THE BROWN INSTRUMENT CO., 4482 WAYNE AVE., PHILADELPHIA 44, PA. 
DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


Offices in principal cities of the United States, Canada 
and throughout the world 


FOR BETTER PROCESSING 
“For SETTER PROCESSING Honeywell 
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AT LA GLANCE - 





FINE WATCH ‘~~ 
...iMa XA) 


FALSTROM 








Modern Console Type Testing 
Control Center for Precision Instruments 


FINE panelboard does much more 
A for the instruments on it than sup- 
port them properly. Just as the scintil- 
lating case of a fine watch points to the 
worth of the precision movement with- 
in it—so the design, smooth lines and 
custom features of a Falstrom Panel 
indicate the outstanding superiority of 
the entire control assembly... quality 
at a glance! Write for illustrated bulle- 
tins $125 and $126. 


STRUCTURES FOR EVERY CONTROL REQUIREMENT 




















































Heavy Duty Public 
Utility Cubicle 


New Knocked-Down Control Panel with 
Cubicles Monitor's Desk 









Since 1870 
Designers .. . Engineers . . . 
Builders 






FALSTROM COMPANY 
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TWENTIETH ANNIVERSARY FEATURE 
A “Historical Museum on Paper” 
of American Instruments i7 
Science and Industry 
(Continued ) 
EDITORIAL INTRODUCTION 


Additions to Second “gallery” (1801-1887), to 
Third “gallery” (1888-1918) and to January instalm 
of Fourth “gallery” (1919-1930) 





Fourth “Gallery” 


FROM END OF WORLD WAR I TO DAWN 
OF ELECTRONICS IN INDUSTRY 


(Concluded) 











Fifth “Gallery” 


FROM DAWN OF ELECTRONICS IN INDUSTRY‘ 
TO OUTBREAK OF WORLD WAR II 







New Instruments Department 








Other Regular Features 





MANUFACTURERS’ NEW LITERATURE 
ADVERTISERS’ INDEX 






JOURNAL of the 
INSTRUMENT SOCIETY OF AMERICA 









INDEX to Vol. 20 (1947) 
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‘best-laid plans of mice and men . 





Instruments 


\ 
F. BEHAR, Editor 





compliance with the Publisher's decision, the Twentieth 
Anniversary historical feature is not concluded this month. 
xtracts from the January foreword are repeated: 


HIS Special Issue is not a history but a “historical mu- 
seum on paper” of American instruments in science and 
ndustry. Containing, as it does, a wealth of historical data, 
t risks being referred to as “a history.” We fervently hope 
hat no one will so refer to it; and we particularly beg re- 
iewers not to do so in print. Just as there is an enormous 
Hifference between a mass of data (the Taw material of 
ience) and a science, so there is a difference between a 
ass of documents (the raw material of history) and a 
mooth piece of writing that deserves to be called a history. 






OME day a history of American instruments will be 
written. It should be a fascinating best-seller; it might 





be a dull flop. As a contribution to the proper preparation 


pf such a history, this editorial introduction will recite facts 
nd circumstances. Another purpose is to make readers en- 
oy this issue with keener zest—human interest, even drama, 
pervades the following pages. 


But before we go into these details we express deep appre- 
jation of the tremendous amount of work done by the hun- 


Mireds of contributors: Tens of thousands of man-hours in 


hundreds of offices, laboratories, and plants have gone into 
aking possible this Special Issue! 


THe PLAN.—Burns was right when he wrote about “the 
. -’ No finer plan could 
ave been conceived than the one adopted last summer: 


(1) The Twentieth Anniversary Issue to be a historical issue, 
thiefly of “FIRSTS.” (In view of the modesty of many old-timers 


in the industry, the term “outstanding development” was used in 


nddition to the word “‘first.” ) 


(2) The issue to be made up entirely of contributions mailed to 
nstruments ; no historical delving or writing by the editor, be- 
ause such work would take years instead of months. 


THE INVITATIONS.—Various letters and advertisements 
ere prepared last summer, in which the plan was outlined 
and the simple “rules” explained. It was stipulated that 
EACH description was to mention WHY the development 
vas outstanding. 


“EVERYBODY INVITED.—The mailing list included all in- 
strument manufacturers; also instrument designers and 
akers in governmental and private institutions. Thousands 
bf persons not on this list received notification through the 
agazine The Instrument Maker. 


“HUMAN NATURE” Forts PERFECT PLAN.—Most early con- 
tibutions consisted of catalogs. The letter usually ran: 

All of our latest models are of historical importance. However, 
ll forgive you if you don’t print pictures and descrintions of all 


bf them. Look over our line: pick out items and send me a list: 
ll then send you cuts or photographs. 


P.S. Submit your write-ups to me before you print them. 


In mid-October a “personalized form letter” was sent to 
bvery name on the master list. Extracts: 


Some of you have sent us a mass of booklets and asked us to 
pick out your historic achievements. Sorry, no can do! 


You are the one to send us the pictures and to write the de- 
riptions or narratives. 


Each contribution should be SIGNED. Each description should 
nention WHY the developrnent was outstanding. 

Some of you, who sent us photos and descriptions of new models 
ist brought out, may believe that these new products are as 
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“outstanding” as, sav, the first thermometer made in America 
but... please don’t force us to assume the onerous role of censor 
The total number of contributions could not even be 


counted because most of them were not usable, being the 
thousands of items in catalogs. This raw material would fill 
an eight-foot bookshelf, but there are two deplorable ab 
sences: 


(1) The absence of truly historical material from some 
old-established companies, whose officials chose to send us 
only descriptions of recent outstanding developments; 


(2) The absence of ANY contributions from certain com- 
panies which advertise in Jnstruments and otherwise culti- 
vate the good-will of Instruments readers; the only explana- 
tion is that their officials “leaned backward” with extreme 
modesty. This, too, is an inevitable manifestation of human 
nature, as is shown for example when prizes and medals 
are awarded: on almost every such occasion, some winners 
refuse to attend the ceremonies and even refuse to accept 
the honors due them. 


Your editor, and The Instruments Publishing Company, 
Inc., hereby disclaim responsibility for assertions of priority 
and this disclaimer is supported by the original manuscripts. 
Careful as we were to preserve wordings when re-writing 
lengthy descriptions, we were extra-careful in such cases of 
“firsts”: WE DID NOT EDIT SUCH ASSERTIONS AT ALL, Where 
assertions are made flatly, they are the authors’ own asser- 
tions. 


Exaggerations made as flat assertions were not edited. 


Similarly, when the description of an original model was 
accompanied by a photograph (of what looks like a modern 
model but is) PLAINLY MARKED WITH THE YEAR OF THE ORIG- 
INAL, we unquestioningly used this photograph. 


Seldom does Instruments comply with requests that its 
“writc-ups” be “submitted for approval” before being print- 
ed. This time, such requests did not even draw replies. 


Many writers included in the description of one specific 
development numerous explanations of its importance to the 
design of later developments which were not dated and for 
which no SPECIFIC descriptions were written. Inexcusable as 
this was, we studied all these meandering stories and ex- 
tracted ail we could for insertion under later dates. This 
took about a hundred hours. 


Most of the raw material as received was—well, terribly 
raw. To correspond individually with all these writers, re- 
turning their contributions and offering criticisms and sug- 
gestions as we do with authors of techn:ca! articles, would 
have meant more than two hundred hours of dictation, two 
thousand hours of supplemental editorial work, etc. Special 
letters asking for essential data such as dates, etc., were 
sent by an assistant who enclosed copies of the rules. 
These simple inquiries should have drawn 100% replies; 
they did not! Many writers must have re-read the rules 
and said to themsclves, “Oh, well, I’ve made a flop of my 
stories and it’s too late to try to fix them up!” Even then, 
we did not discard these unusable contributions: we made 
them usable whenever possible! How? That, dear friend, is 
a sccret—which you could have learned if you had dropped 
in between 1 and 4 a.m. on many a wintry night! —MFB 
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A “Historical Museum on Paper of 
AMERICAN INSTRUMENTS 


in Science and Industry 


foregoing editorial explanation. 


Please read the 


reduction to something approachi: 
mercial practice . . What we c 
know today as electrostatic voltm«: 
parently were developed by Mr 
working with Dr. Kennelly during 


In this first section: Items that would have been included in our January issue 
if not delayed in the mails. The packages from Mr. Mann and Mr. Cox were both 
mailed shortly before Christmas. Evidently, temporary postal employees were to blame. 
Since the delay was not the fault of these two contributors, we accepted and processed 


their material. Contributions received too 1 


ate for our January issue because they were 


mailed too late are NOT used in this February issue.—MFB. 


1878, Edison’s “Tasimeter.” “One of 
the most interesting ‘firsts’ seems to be 
the ‘Tasimeter’ which Mr. Edison built 
in order to measure the heat of the 
sun’s corona during a total eclipse on 
July 29, 1878.”—-H. K. Mann, Instru- 
ment Div., Thomas A. Edison, Inc. 


{NOTE.—Mr. Mann enclosed a four-page 
reprint of Edison's report to Professor Henry 
Draper, Director of the Draper Eclipse Ex- 
pedition, as published in Proceedings of the 
American Association for the Advancement 
of Science, St. Louis Meeting, August 1878. 


ous or bubble voltameter consists of an 
electrolytic cell with two electrodes, one 
in free contact with a standard decom- 
posable solution and the other corfi- 


pletely insulated by vulcanized rubber 
except two small apertures, one of which 
gives the solution free access to the in- 
sulated electrode, and the other allows the 
escape of bubbles of hydrogen as they are 
evolved by electrolysis. With a given cur- 
rent and a given resistance a bubble is ob- 
tained each second, which is seen at the 
moment of rise and which at the same 
time gives a sous.d when it reaches the 


NE 


Kennelly Standard Static Voltmeter. 


air, The resistanc may be increased so as 
to give one bubble in one, five, ten or fifty 
seconds, or in as many hours. I have com- 


»s Cuarents, Botn Contixvous ann Actes 
+ $40.00. Scale, 0 to 1200 Volts, - $40.00 


electro m 


Edison reports that he only finished build- 

ing instrument two days before leaving 

for ‘oming, where the eclipse was total; . 

unfortunately, his report deals mostly with Pared this instrument with the ordinary 

the troublesome last-minute adjustments of Y°ltameter, and find it much more accurate 

the Wheatstone bridge, Thompson reflecting -,° .. - This appeared in the Proceedings 

galvanometer and other auxiliary devices Of the American Association for the Ad- ;xieuu 

which prevented Edison from calibrating his Yancement of Science. The remainder of joarvmen 

apparatds in time for the eclipse, Edison's Edison's disclosure is not important with 

only refefénces to the operating principle of son was oriateh tee oe —. 
 « ” * - s . —rHF, . str ent 

the “Tasitmeter” itself are the following: Div., Thomas A. Bdison. Inc. 


ron Ter 

, 0 to 609 Volks 

s instrument is designet on the well ’ principle of the 
Tartages possessed by this iostrument are the [ 

¥ be current It is not affected by dynams 


” 
jostruments ar 
ostrument, aod betwern 40 ap 


iod that Dr. Kennelly worked as Mr 
son’s assistant, of course many years p! 
to his going to Harvard to teach 
“This instrument I have named the tasi- string suspension holding the set of 1 
meter, from the Greek words Tams, exten- 1882. “The Edison electric light meter plates between a set of stationary . 
sion and erpoy measure, because primarily an electrol ti te 1 tt ‘ Attached to the rotor is a pointer w 
the effect is to measure extension of any 3 _sqndiie-maivgees dene travels et Wey vt Y 
kind. ... If the strip of vulcanized vubber present watthour meter ... depended ‘#"8¢s of voltage: 0-600 and 0-ie 
was exposed to heat from any source, it ; 7e] “odes , 
expanded, placing pressure upon the carbon upon the change in weight of electrodes ; 
button, thus decreasing its resistance and ee ee THE EDISON 
destroying the balance, thus allowing a cur- / r»AD G Q AQ a." on get 
rent to pass through the bridge wire .. . the = a \ a | STANDARD AMMETER AND MILLIAMMETER 
amount of this current of course being pro- od a” ae ; 
portional to the expansion of the rubber and <<; (8 2a K | 
to the strength of the battery.” 
From this and the wood-cut here repro- 
duced, it appears that Edison’s Tasimeter"™ 
was a form of radiation pyrometer utilizing 











Ammeters. 

Beale 0 to 5 amperes, divisions A ampere 

“ @wl5 = . ~ ¢ 

“ O02 “ 4 

“Owes * " ; 

Milliammeters. 
Scale 0 to 100 miliamperes, divisions 1 mi!liamper« 
0 to 208 ” ? ‘ 

“ Oto 0 ° 7 

f few poiots demonstrating the special features distings! sbing \*" 
instruments from all others sow in use: 


or magnetic metal 
" tive " 











caused by electrolytic action, to deter- 
mine how much power had been con- 
sumed by the customer. These meters 
were apparently in rather common 
usage in the Edison lighting system as 
early as 1882... .”—-H. K. Mann, Instru- 
ment Div., Thomas A. Edison, Inc. 


the expansion and contraction of a strip of 


hard rubber A at the focus of a cone; and 
measuring these dimensional changes by 
what would be called today a carbon-resist- 
ance type of strain gage (R, \M, C, P). The 
purpose of the adjusting knob - and - scale 
(D, N, 8S) worm-wheel and vertical-screw 
arrangement evidently was to adjust the 
initial pressure upon the carbon button in ,, 
order to balance the bridge circuit before . 
allowing the radiation from the sun’s corona 
to heat the hard-rubber strip.—M. F. BEHar, 
EDITOR) 


1878. The Sonorous Voltameter. 
“Thomas A. Edison made the following 
disclosure in August 1878: ‘The sonor- 


c. 1899. Voltmeters and ammeters. 
. . the first catalog of the Edison 
Mfg. Co. which was apparently publish- 
ed about 1899 . . . The probability is 
that most of these [instruments] were 
first made by Mr. Edison and that this 


catalog represents the first offering to the 
general market following development and 


On page 59, ammeters in four ra! 
milliammeters in three ranges... 
scale instruments . The text 

part: ‘Special features distinguishi: 
instruments from all others now 
They have no iron, stecl or magnet 
in their moving parts ... The s 
nearly uniform .. .’ We do not ne 
claim that all of these are ‘Firsts,’ 
we are not in a position to produc: 
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ff such statements; but, from the in- 


: jai tion available, it is reasonable to sup- 

b nose that all of the above-mentioned prod- 

i cts were first developed and produced by 

B this Company or by one of its predecessors.” 

» _H. K. Mann, Instrument Div., Thomas A. 
Mdison, Inc. 


| 4927. “The first variable-area mul- 
4 tiple-stage, direct-reading air-flow indi- 
cator. designed for measuring 
| volumetric efficiency of automobile en- 
F vines and mixture ratio of carburetors. 
| .. The first variable-area liquid flow- 
| meter with machined-in guides and 
| logarithmic scales. designed for 
measuring fuel consumption of automo- 
i bile engines in laboratory tests.”— 
» Claude E. Cox, President, Commercial 
) Research Laboratories, Inc. 


1928. “The first direct-recording, di- 
rect pressure multiple engine indicator 


“é 


FOURTH 


1930 (Concluded) 


1930. “Close-control Power Rheo- 


: stats .. . radically new type, circular, 


ETER 





guisbing thr 











Bae i hs A 





» wire-wound, all ceramic and metal units 
>... Smoothness of control previously 
) was associated only with special labora- 
| tory rheostats not conveniently suited 


to instrument applications, mounting 
on panels, etc. Introduced in the 50- 
watt size, the line increased to ten sizes, 
25 to 1000 watts, in a wide range of 
resistance values . . .”—-L, H. Ritzma, 


| Ohmite Mfg. Co. 





1930. “Adjustable Port Fuel-air Pro- 
portioning Valve. ... simplified combus- 
tion operations on industrial furnaces 
only one adjustment to make for both 
air and oil or air and gas, . . . instead 
of the usual dual adjustments for fuel 
and air... fuel and air valve compo- 
nents of assembly were designed with 





for drawing pressure diagrams on a 
paper chart from all cylinders of a 
multiple-cylinder, high-speed automobile 


engine simultaneously. ,. utilized the 
‘stroboscopic’ or ‘sampling valve’ principle 
in which a small slide valve direct-driven 
by the engine (with variable phase relation 
thereto) was interposed between the com- 
bustion chamber of each cylinder and its 


GALLERY” 


From the End of the First World War 
to Electronics in Industry 


(Concluded) 


ports shaped and adjusted identically. 

Furnace temperatures could be 
raised or lowered without affecting fur- 
nace atmospheres by means of this one 
valve.”—H. L. Jenkins, North Ameri- 
can Mfg. Co. 


1930. “The first multiple-recording 
direct-pressure direct-reading engine 
indicator with electrically-operated 
sampling valves. .. . could be installed 
at a convenient position for the opera- 
tor, pressure connections from sampling 
elements to the recording units being 
small tubes the length of which was not 
critical.”—Claude E. Cox, President, 
Commercial Research Laboratories, Inc. 


1930. “The first 
direct - recording 
multiple engine 
indicator using 
the balanced pres- 
sure principle 
with balanced dia- 
phragm units in- 
stalled in each 
cylinder. The 
chart moved slow- 
ly in response to 
pressure changes 
so that the pres- 
sure-time dia- 
grams could be 
observed while be- 
ing drawn. The 
chart was of 
waxed paper and 


the diagrams 
were made by 





spark perfora- 
tions easily 
use of transmitted 


read without the 
light.”—Claude E. Cox, President, Com- 
mercial Research Laboratories, Inc. 


recording unit All urd wel VI 
Phase on a single chart, the b ine 
representing crank shaft degree Claude 
Ee. Cox. President, Commercial I h 
Laboratories, Inc. 

1928. “The first combination unit of 
a fuel flowmeter, a filter and an auto- 
matic air and vapor trap for testing 


the fuel consumption of automobile en 
gines.” Claude FE. President, 
Commercial Research Laboratories, Inc 


Cox, 


1929. “The first electrically-o 
‘stroboscopic’ or ‘sampling valve’ 
for use with a recorder unit for the di 


perated 
unit 


rect recording of pressure diagrams 
Also the incorporation therein of a sparl 
plug so that pressure diagrams uld be 
drawn from any or all cylinders of high 
speed automobile engines by using the spark 
plug openings, thus avoiding the necessity 
of special machining of the cylinder block 

Claude y Cox, President, Commercial 
Research Laboratories, Inc 

1931. “The Foxboro Uniform Flow 
Seale Meter was produced.”—Robert 


Barton, The Foxboro Co. 


1931. “Indirectly-heated power out 
put pentodes introduced comme! 
cially .. .’—E. C. Thompson, for Sy! 


vania Electric Products, Inc. 


1931. “Bodine introduced ‘Type NS\ 
12R’ synchronous motor applica- 
tion in instruments and cycle timers.” 
W. M. Yogerst, Bodine Electric Co. 


1931. “Working agreement made be 
tween S&K and Rotawerke to manu 
facture and sell Rotameters in U.S.A.” 
—H. W. Gripton, Schutte & Koerting 
Co. 


1931. “...development and manufac 
ture of gas analyzing units for... tun 
ing automobile engines marketed 
under the name of ‘Power Prover’.. .” 
—J. A. Stein, Chief Engineer, Bacha 
rach Industrial Co. 


COUNTERACTING 
FORCE 


on | 







IMPULSE ‘ 


1931. “Jet type hy 
draulic relay, the As 
kania Jet Pipe Regula 
tor.’’—T. M. Lowe, 
Askania Regulator Co. 


JET PIPE 


1931. Photocell. ‘For years 
scientists had fascinated by the 
photoelectric phenomenon. Its possibili 
ties never fully attained until Wes- 
ton set out to make a cell of its own 
in 1928. In three years Weston develop- 
ed the ‘Photronic’ Cell, the first 
practical, stable photocell of the self- 
generating dry-disk type.” — Philip 
Barnes, Weston Electrical Instrument 
Corp. 


SIXty 
been 


1931. “The first commercial cathode- 
ray tube is produced by Allen B. Du 
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Mont. From June 1931 until January 
1932, Du Mont designed, made and test- 
ed many experimental types ot cathode- 
ray tubes, finally evolving the broad 
principles for the electrostatic-deflection 
tubes now in general use throughout 
the world for oscillographic and allied 
ses.”—J. H. Ruiter, Allen B. Du 
Laboratories. 


purp 


Mont 


1931. “First successful installation 
of automatic pH recording equipment 
used the antimony electrode and L&N 
potentiometer recorder for measuring 
pH on paper machines and sugar refineries, 
Automatic pH control was used later in this 


same year. These were the forerunners of 
thousands of industrial pH recording and 
controlling installot'ons. It proved that con- 


measurement of pH could be per- 
about as simply, as reliably and as 
as temperature measurement.” 


tinuous 
formed 
accurately 
H. M 


Parshall, Leeds & Northrup Co. 





1931. “... the first electronic poten- 
tiometers on the market. This ‘Celect- 
ray’ line of pyrometers was the first 
to embody the photoelectric principle of 
continuous balance.”—George Terhune, 
C. J. Tagliabue Mfg. Co. 





193 Precision Electric Timer. “.. . 
the late L. P. Dorsett developed 
timer adaptable to automatic start, stop 
and reset accuracy of +0.001 
second in some models .. .” — H. P. 
Blake, Standard Electric Time Co. 





use of the 


industrial 
L&N ‘Rayotube,’ a total-radiation tem- 


1931. “First 


perature detector, .. . the first thermo- 
pile temperature detector suitably rug- 


Page 130—Jnstruments—Vol. 21 





ged for heavy industrial service. Its use 
in conjunction with the LEN potentiom:- 
ter recorder opened up new fields of 
industrial temperature measurement 
and control, . (Photo shows ‘Rayo- 
tube’ for measuring the temperature of 
hot billets in transit.)” —H. M. Par- 
shall, Leeds & Northrup Co. 





1931. “First general use of mercury 
switches in Brown controllers. Former- 
ly, ... two faults (1) control switch 
points oxidized, stuck, or became dirty 
and ineffective; (2) arcing of control 
switches presented a hazard . Mercury 
switches overcame both of these faults... 
other improvements added to mechanical 
potentiometer, notably, ‘Synchro-Balance’ 
printing mechanism which replaced the old 
eyclic printing systems, . .. In addition. 
thermocouple burn-out protection was added 
to both millivoltmeter and potentiometer 
type controllers. .. .""——-C. C. Roberts, Brown 
Instrument Co. 


1931. “American introduced the 
safety spring on Self-operated Tem- 
perature Regulators which prevented 
damage to the instrument should it be 
subjected to temperatures beyond its 
range. American introduced the ‘Wash- 
ograph,’ a combined temperature and 
liquid level recorder to record operation 
of a laundry wash wheel. It showed at 
a glance whether or not the washing 
formula was being followed by the op- 
erator.”—-S. Goodwin, Manning Max- 
well & Moore. 





1931. “Fisher ‘Wizard’ Pilot . . . the 
first pressure regulator to use a Bour- 
don tube to operate an orifice-nozzle 
combination large enough to operate a 


diaphragm-motor valve directly . . .”— 
J. J. Mullen, Fisher Governor Co. 















1931. “Up to this time co 
were of the single response tv. 
processes became more and mor 
volved, it was apparent that an ad 
tional control effect was necessary ; 
compensate for load changes. As a 
sult, the ‘Dubl-Response’ contro! syst; 
was developed (Fig. 1). The first respons 
originating in the conventional pro, ort 
response controller, was pneum i] 
transmitted to the ‘Dub!-Resjonse Cont 
Unit’ mounted on the diaphragm valve (Fi, 





Fig. 2 
2). The second response was proportional 
the magnitude of the load change and caus: 
the valve to assume any position necessa! 
to satisfy load conditions while maintaining 
control at the original setting point. Be 
the ‘Dubl-Response Control Unit’ was 
rectly connected to the vaive stem it pr 
vided for the first time Precision \ 
Action and became the forerunner of | 
Taylor ‘Precisor’. .. [see 1935]."—C. 8. Cor 
ner. Taylor Instrument Companies. 

1931. “Telemet 
... Transmitte 
employed any sta! 
dard measuring 
element... tv 


and a contact-mak 
ing device on th 
scale to translat 
measurement int 


amperes; 


pendent of tub 
characteristics; ! 
calibration 
with temperatur 





change or tube age. Receiver was 4 


recording milliammeter . calibrated f 
the primary measuring element. This 
meter is the only 
containing vacuum tubes. Electroni 
cuits have purposely been omitted «s 
tegral parts of the company’s recorc: 
cause most vacuum-tube 
their characteristics with 
age. They are usually not suitable 
corders which must operate unatten 
long periods "—-Don Brewer ster 
line-Anzgus Co. 
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1931. Impulse-duration Method of 
elemetering. “Our ‘Chronoflo’ was con- 
ived on an entirely new principle of 
elemetering . . - the fundamental idea 
_ js the measurement of electrically- 
ransmitted values of flow, pressure, 
levels, ete., by the length of time of the 
ransmitted signals. The exactness pos- 
‘ble in the measurement of time dura- 
ion accounts for the inherent accuracy 
bf this system.”—C. G. Richardson, 
Byilders-Providence, Inc. 































1981. “Introduction by BLW of the 
emplin Autographic Stress-Strain Re- 
order. Previously, stress-strain data 
vere read from indicating instruments 
nd plotted by hand... . The recorder 
produced a more accurate curve auto- 
atically ... A Bourdon tube connect- 
d to the hydraulic load weighing sys- 
em of the Baldwin-Southwark testing 
machine controls chart-drum rotation 
.. The deformation-recording stylus 
is controlled by a strain follower at- 
ached to the specimen and connected 
o the recorder through a Selsyn sys- 
em.”—M. G. Van Voorhis, for Baldwin 
ocomotive Works. 





1931. Precision A-c. Ammeter. “This 
omposite - coi] electrodynamie instru- 
ent, invented at the NBS . . . com- 
rises an astatic arrangement of pairs 
bf fixed and suspended moving coils. 
nterleaved windings are so arranged 
or connection that a-c. torque in one 
set may be balanced against d-c. torque 


in another set. By means of a built-in 
potentiometer, d-c. values may be com- 
pared with a-c. to better than 0.1% so 
that this type of instrument is useful 
for accurate measurements of current 
and power and in checking indicating 
instruments.”—Hugh Odishaw, Nation- 
al Bureau of Standards. 
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1931. The Standard of Light. “In 


1908 Waidner and Burgess had sug- 
gested a blackbody immersed in a bath 
of freezing platinum as a standard of 


light ... [desirable features]. In 1931 
it was realized experimentally at the 
NBS. The platinum (99.997% 


pure) is contained in a thorium oxide 
crucible heated by means of a 
high-frequency induction furnace. The 
light from the small hollow enclosure, 
also of thorium oxide, passes through 
a prism and lens and is then compared 
in intensity with that of other light 
standards. . . . The brightness of the 
blackbody is 58.84 candles per square 
centimeter when the platinum is freez- 
ing. This standard of light has been 
adopted internationally and became the 
Fundamental Standard on January 1, 
1947.”—Hugh Odishaw, National Bur- 
eau of Standards. 


1932. “Carbon mandrel process intro- 
duced to produce tapered tubes of rea- 
sonable accuracy.”—H. W. Gripton, 
Schutte & Koerting Co. 


1932. “Foxboro acquired the Wilson- 
Maeulen Instrument Company, New 
York, adding a line of pyrometric in- 
struments.”—Robert Barton, The Fox- 
boro Co. 


1932. “Boiler Water Level Recorder 
... gave a complete picture of the rate 
of change of water level throughout 
a larger range of the boiler drum than 
was practical with a gage glass.”—E. 
B. Bossart, Bailey Meter Co. 


1932. “The first DuMont cathode-ray 
oscillograph, “Type 127,’ . . . was com- 
posed of two units: a case containing 
the power supply, sweep circuits and 
controls; and an adjustable holder for 
a 3” cathode-ray tube.”—J. H. Ruiter, 
Allen B. DuMont Laboratories. 








1932. “Escapement Type Integrator 
announced. This gave an indication of 
total flow in pounds or gallons by a 
six-digit register counter .. . adjusted 
the integrated total to the prevailing 
rate of flow four times each minute.” 
E. B. Bossart, Bailey Meter Co. 


1932. “First high-vacuum low-drop 
rectifier tube, replacing mercury vapo! 
rectifiers . introduced commercially 
by Sylvania Electric. eliminated 
rectifier noise and cold weather starting 
limitations of the earlier mercury vapor 
type.”—E. C. Thompson, for Sylvania 
Electric Products, Inc. 


1932. The Thermistor. “Bell System 
engineers developed the Thermistor. Be- 
cause of their unusually high negative 
temperature coefficient of resistivity 
Thermistors extremely useful 
measurement and control devices where 
temperature is an important variable.” 

F. H. Lovette, Historian, Western 
Electric Co, 


are as 


1932. “The Exax line of volumetric 
glassware was redesigned, provided 
with fused-on blue glass filler in the 
lines and numbers and provisions was 
made to retest every piece individually. 
This was the first offering of a com- 
plete line of quality volumetric appara- 


tus of guaranteed accuracy.” —J. J. 
Moran, Kimble Glass. 
1982. “The Foxboro Air Weight 


Controller, which delivers to the cupola 
a predetermined weight of air, in pro- 
portion to the weight of coke and iron, 
and regardless of barometric, line-pres- 
sure, and temperature variations, was 
developed. It is now standard equip- 
ment with leading foundries in North 
America and many other countries.”— 
Robert. Barton, The Foxboro Co. 


1932. “The first industrial - type 
glass pH electrode was made available 
by L&N. ... pH measurement took a 
great stride forward in the industrial 
world. . . . The inherent difficulties of 
the various electrode systems previous- 
ly used for pH measurement had seri- 
ously limited industrial application...” 
—H. M. Parshall, Leeds & Northrup 


Co. 


1932. “Air-operated Combustion 
Control introduced. This was the first 
complete combustion control system 


with the automatic fuel-air ratio fea- 
ture which was sufficiently simple and 
low in cost to be within reach of small 
industrial boiler plants. . . . Pneumatic 
controllers were also applied to process 
operations outside the boiler room.” 
E. B. Bossart, Bailey Meter Co. 


1932. “In conjunction with Corning 
Glass Works Mr. Charles R. 
Palmer went to Germany and other 
countries to improve upon the method 
of making ‘red-reading-mercury’ glass 
tubing for the benefit of the users in 
U. S. At that time, he made an agree- 
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ment with a German firm to make such 
tubing for the foreign trade .. .’— 
A. E. Honningford, Palmer Thermom- 
eters Inc. 


1932. High-preeision Resistance 
Thermometer. “In 1932, L&N produced 
an even more precise resistance ele- 
ment, after a design by Dr. Meyer of 
the National Bureau of Standards. This 
present platinum thermometer is the 
same basic type as that used to define 
the International Temperature Scale 
from —190°C. to 660°C.”—H. M. Par- 
shall, Leeds & Northrup Co. 


1982. “Ashcroft Gages were first to 
use 14% chrome nickel molybdenum 
stainless steel Bourdon tubes to provide 
superior corrosion resistance and im- 
proved tube characteristics. ... Ameri- 
can introduced a metal case Submarine 
Thermometer for use by the Navy 
which enabled them to reduce break- 
age... .”—S. Goodwin, Manning, Max- 
well & Moore. 





1932. “... the first Magnetie Clutch 
Flow Meter and Flow Controller... . 
an important contribution because pres- 
sure-tight bearing (stuffing box) source 
of friction was eliminated. With all 
working parts submerged in mercury, 
the instrument could be applied direct- 
ly to ordinarily corrosive fluids and 
oils without the interposition of a sea)- 
ing chamber.”—George Terhune, C. J. 
Tagliabue Mfg. Co. 


1932. “Adjust- 
able Orifices intro- 
duced. These sim- 
plified the accurate 
metering of flows 
which vary accord 


ing to seasonal 
loads. .. . have 
greatly simplified 


the testing of air- 
craft carburetors.” 
—E. B. Bossart, 
Bailey Meter Co. 








1932. “Leeds Recorder was improved 
by redesigning the balancing mechan- 
ism, and became the ‘Micromax’ in- 
strument used today in thousands of 
industrial and laboratory applications 
for measuring, recording and often con- 
trolling temperature, pH, [etc.]”—H. 
M. Parshall, Leeds & Northrup Co, 
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19382. Direct-reading L[lumination 
Meter. “Replacing complicated devices 
depending upon eye comparisons for 
measuring light, the ‘Photronic’ Cell 
was combined with a Weston Instru- 
ment movement to provide the first 
di-ect-reading illumination meter.”— 
Philip Barnes, Weston Electrical In- 
strument Corp. 


1932. ‘‘L&N 
‘Centrimax’  flow- 
meter was develop- 
ed... unique 
method: measuring 
flow by integrating 
first and then re- 
cording rate of 
flow, ... . provides 
substantially high- 
er accuracy than 
any other type of 
industrial flow- 
meter.B. J. Wilson, 
of L&N, later re- 
ceived the Long- 


streth Medal from the Franklin Institute 
for this development.”—H. M. Parshall, 
Leeds & Northrup Co. 





1932. “Pneumatic ‘Free-Vane’ Sys- 
tem of automatic control was developed 
and originally patented by The Bristol 
Co... . The basic control unit consists 
of a thin vane which passes freely be- 
tween two opposing jets of air to pro- 
duce a throttling action on the control 
mechanism. There is no retarding or 
braking action on the measuring ele- 
ment above, below, or at the control 
point. .. . Dead space, lost motion, and 
air friction were, for all practical pur- 
poses, eliminated.”—G. P. Lonergan, 
The Bristol Co. 





1982. “The deForest Scratch-record- 
ing Strain Gage, which BLW is licens- 
ed to manufacture, was and is the 
smallest, lightest and lowest-cost re- 
cording strain gage ever devised. It 
weighs less than two grams, and re- 
cords deformations of 0.0001” to 0.050” 
by a scratch pattern on a small polish- 








ed chrome-plated target... r 
be examined and measured 





filar eye-piece microscope 
graphed at high magnificatio: M 
Van Voorhis, for Baldwin Lo om; 
Works. 










1932. “] 
high-spee: ty P 
trial recor jing 
strument, 
max,’ 
applied 
measureme nt 
temperat ur; 
moving billets 
speed of 1.) 
onds across t 
scale,...first to e 
ploy a vacu 
amplifier i 
tecting potention 
ter unbalance a 
commanding t 
recording pen . 
this pioneer hig 
speed recorder | 


led to the development of a complet: 
of ‘Speedomax’ instruments for indust 
and laboratory use.”—H. M. Parshall, ly 
& Northrup Co. 


suc 





19382. “Lawrence Sperry had « 
ceived the notion of aircraft stabiliz 
tion and, as early as 1914, had wo: 
French safety contest for a ‘stabi 
plane’ with an instrument he develop 
His was an idea before’ its time, 
Not until larger, heavier planes wer 
used did the need again become appa 
ent. It was then that the Sperry Gy 
pilot was developed. In 1932 Wik 
Post, flying his ‘Winnie Mae,’ made 1 
round-the-world solo flight, the firs 
Gyropilot allowing him to catch a 
unheard-of catnap while it guided t 
plane. It was a direct descendant 
the components of Sperry’s origina 
1914 stabilizer—the Directional Gyr 
and the Artificial Horizon.” —C. |! 
Jones, Sperry Gyroscope Co. 





1932. Exposure Meter. “The ‘? 
tronic’ Cell, combined with a funda 
mental instrument and a calculat 
based on a new Weston film rating sy: 
tem, quickly superseded older eye-jd 
ment systems, thus providing the firs 
really accurate device for calculatin 
camera exposures.”—Philip Barne: 
Weston Electrical Instrument Cor! 





1932. Heavy Water. “On Dec 
1931, E. W. Washburn and E. R. Sm 
of the NBS started experiments on t' 
isotopic fractionation of water whi 


quickly led to the first preparatio! 








heavy water and to the disco’ y “ 
the electrolytic method for its produ ha 


tion. . . . Starting from this dis 
the preparation of pure heavy v 











mmercial quantity, and consequently 












iso of pure deuterium, became immedi- 

5, aa tely possible by the continuous frac- 

n. —¥ ‘onal electrolysis of ordinary water.” 

Locomes Hugh Odishaw, National Bureau of 
tandards 
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1982. “Herschel Oiliness Machine— 
machine developed by the NBS for 
ieasuring the coefficient of friction 
‘ith various lubricants.’”—Hugh Odi- 
haw, National Bureau of Standards. 
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ts on them 2982. “Journal Bearing Film Pres- 
er whichg@te Apparatus designed at the NBS 
ration of ge@8ures film pressures at practically 
over? l points on a bearing surface under 


produc: “Ving conditions of load, speed, and 
bricant viscosity.” — Hugh Odishaw, 


‘ational Bureau of Standards. 















1932. “The 4,000,000-lb. Southwark- 
Emery Universal Testing Machine, 
built by BLW for the University of 
California, was the largest precision 
testing machine in the world in two 
respects: loading capacity and size of 
specimen accomodated. . . . Compression 
specimens up to almost 10 ft. square 
and 33%¢ ft. long, and tension speci- 
mens up to 33% ft. long (less machine 
stroke) .. .”—M. G. Van Voorhis, for 
Baldwin Locomotive Works. 





1932. Apparatus for Determination 
of the Constant of Gravitation. ‘The 


immense popular interest in the con- 
stant of gravitation arises from the fact 
that it enters into the evaluation of the 
mass, or ‘weight,’ of the earth. The 
photograph of the NBS-developed ap- 
paratus shows the mass-sensitive 
torsion pendulum partly lifted from its 
vacuum-tight case. The pendulum con- 
sists of platinum spheres [arrows] sup- 
ported from a crossarm which in turn 
is suspended from the top of the sup- 
porting chimney. Motions of the pen- 
dulum, caused by the attraction of the 
large movable steel cylinders on the 
platinum spheres, are recorded photo- 
graphically with the aid of a mirror 
attached to the pendulum.”—Hugh 
Odishaw, National Bureau of Stand- 
ards. 








1932. “New ‘Model AW’ recorde: 
a 6” strip-chart instrument 
cipal features: a greater ruggedness 
than previous models, with separately 


wa 
pri 


designed interchangeablk und replacable 
components. Individual features ultiple 
speed interchangeable chart dri (illu 
trated); interchangeable measurir el 
nents; electrical elements removable wit 
out breaking soldered connection inter 
changeable cases for witchboard, wall 
portable provision for chronograph pen 
on either side of chart fool-proof inkir 
system, Electrical measuring element 
reatly improved by use of torque pring 
instead of suspension wires esigned 
to withstand a 5000-volt breakdown test 
sjoth synchronous-motor and sprit 
clock chart drives were designed t 
nine paper speeds, fron ;” per hour to ¢ 


per minute... and as high a ;” per 
ond with an external motor Don Brewer 
Msterline-Angus Co 





1932. Microvolt Potentiometry. “Pog 
gendorff’s ‘second method of compensa 


tion’. .. useful in the case of very lov 
voltages where contact resistance and 
thermal emf's require especial cor el 
tion adjustment of a potential dif 
ference between two tap-off point . 
known fixed low resistance cccompli 

d by providing an adjustable resistor ir 
series with the fixed resistor nad uit 
ible voltage source The current tl u 
the low resistance read on a high-grad 
indicating instrument which theret ! 
to measure the low-voltage drop acro the 
resistor. The device is called a_ Lindecl 
Rothe element The first notentiomet: 
(illustrated) wa provided with a singl 
Lindeck-Rothe element and a pecial «dé 
ign of tapped resistor to give multipl 
ranzves and bv usine thermocounle per 
mits a precise determination of small ten 
perature differences . refinements in de 
ign and incorporate details necessar t 
insure adequate thermal isolation of 


ponents in order to avoid paras 
electric effects.’ Hugh Odishaw 
Bureau of Standards 


itic therm 
Nati 


} 
na 


1932. “Contact-making instrument 
was added to Esterline-Angus line . . 
standard recorder cases and measuring 
elements, but instead of a chart drive 
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... adjustable high and low contacts... 
In that same year, d-c. measuring ele- 
ments in ‘Model AW’ were designed for 
ranges as low as 0-5 milliamperes, .. . 
the most sensitive direct - writing re- 


FIFTH “G 








corder at that time . . . became available 
just when the science of electronics was 
being developed . . . widely used to re- 
cord outputs of vacuum-tube circuits.” 
—Don Brewer, Esterline-Angus Co. 


ALLERY” 


From Industrial Adoption of Electronics 


(Arbitrarily, from January 1933) 


to Outbreak of World War II in Europe 


(Sept. 1, 1939, but here including items to end of 1939) 


1933. “The Foxboro Co., Ltd., began 
manufacturing operations in Canada.” 
—Robert Barton, The Foxboro Co. 


1933. “Vacuum Pumps with ‘Duo- 
Seal’ by-pass to carry off last incre- 
ment of gas that escapes the exhaust 
port.”—-H. E. Brown, W. M. Welch 
Mfg. Co. 


1933. “The first multiple-stage vari- 
able-area flowmeter with machined-in 
guides and logarithmic scales.”’—Claude 
E. Cox, President, Commercial Research 
Laboratories, Inc. 


1933. “The Greiback Vacuum -tube 
Voltmeter . .. featuring high sensitivity 
and true RMS response. (No longer be- 
ing manufactured )”—A. J. Lush, Presi- 
dent, Rawson Electrical Instrument Co. 


1933. “Foxboro produced the Bell- 
type Meter, particularly adapted for low 
pressure measurement, thus rounding 
out a line of high-accuracy flow-measur- 
ing instruments.”—Robert Barton, The 
Foxboro Co. 


1933. “Standard 6.3-volt heater tube 

. introduced commercially to replace 
earlier types with 5- and 2.5-volt heat- 
ers requiring series resistors and ex- 
cessive battery drain . "—E, C. 
Thompson, for Sylvania Electric Prod- 
ucts, Inc. 


1933. “This model of motor frame 
[see 1931] was expanded to include 
split phase, polyphase, series, shaded- 
pole, shunt and capacitor motors. Most 
have been applied on instruments and 
control devices.”-—W. M. Yogerst, Bo- 
dine Electric Co. 


1983. “The L&N Precision Air 
Capacitor was developed. This stand- 
ard capacitor was direct-reading, high- 
ly accurate, had low loss and could 
be set up to the desired value with 
great precision.”—H. H. Parshall, 
Leeds & Northrup Co. 

Barton, The Foxboro Co. 


1933. “American introduced the use 
of atomic hydrogen welding methods in 
making stainless steel systems for mer- 
cury-filled dial and recording thermom- 
eters. Longer life and greater resistance 
to corrosion resulted.”—S. Goodwin, 
Manning, Maxwell & Moore. 


1933. “Introduced ‘Model C’ portable 
‘Universal’ Current Transformer . . 
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nine different ranges, five of which ob- 
tained by means of a wound primary 
and four by looping current-carrying 
conductor through an opening in core 
...’—Don Brewer, Esterline-Angus Co. 


1933. “Stopcock plugs with polished 
bores were provided. (Previously, holes 
were drilled. The walls of the holes were 
rough and the edges of the openings 
were frequently chipped. To hide this 
defect, openings often were counter- 
sunk, but this offered the possibility of 
trapping air.)”—J. J. Moran, Kimble 
Glass. 


19338. “Foxboro brought out the Poten- 
tiometer Stabilog Controller, operating 
from thermocouples, combining a null 
method fixed-setting potentiometer py- 
rometer with Stabilog automatic con- 
trol, making proportioning air-operated 
control with automatic reset available 
for temperatures up to 2800°F.”-—Rob- 
ert Barton, The Foxboro Co. 


“1933 marked the introduction of the 
first electric thermometer controller 
using mercury switches . . . marked a 





major improvement in control a: ya: 
for pressure type thermometers  » ¢},, 


the mercury-type control switch s wor, 







operated by a motor-driven mec’ anicy 
Thus, free movement of pen-: rm bi 
pointer was permitted at all t - 





C. C. Roberts, Brown Instrumen: ¢ 





1933. “Apparatus for Testing © is |) 
ricants. To measure the load-c: rryin, 
capacity of gas lubricants, two c |ind; 
eal surfaces are driven and lo:ded j, 
such a manner that they simulate ¢}, 
action of gear teeth. This apparaty 
designed at the NBS, played an impo 
tant part in the development of the pres 
ent SAE Extreme-Pressure Lubricant, 
Testing Machine.”—Hugh Odishaw, \, 
tional Bureau of Standards. 





1933. “DuMont introduced the Ma 
neil amplifier, current sensitivity (); 
microampere, for the operation 
string torsion galvanometers. Ju); 
DuMont produced the first laborato, 
grade cathode-ray oscillograph 
rack-type instrument with a 5” tub 
also available with a 9” tube. It had ; 
linear range sweep of 10 to 5000 cycles 
and was hailed at the time as a mark 
advance in precision equipment.”—J. 
Ruiter, Allen B. DuMont Laboratories 


1933. Valve Positioner. “The precise I my 
proportional action with the reset, pr flu 
vided by the ‘Stabilog’ Controller, neces Ty 
sitated better valve characteristics thar I p, 


were standard at this time; and th 
Foxboro ‘Stabilflo’ Valve, with equa 
percentage characteristics, appeared i 
1933. In order to obtain the full benefit 
of this valve, a precise positioner was 
developed. This was the Foxboro ‘Val\ 
actor,’ also a product of 1933.”—Robert 
Barton, The Foxboro Co. 









1933. World’s First Radar Instrumenta- 
tion. “Experimental ‘bread-board model’ 
pulse transmitter of 1933. This forerunner 
of modern radar was the first American ra- 
dio instrument to detect moving aircraft by 
the pulse-echo method. Operated on a fre- 
quency of about 30 Mc., it was able to track 
aircraft up to a distance of five miles. A 
later development was tested aboard the U. 
S. Destroyer Leary in 1937 and detected 
ships and aircraft to 18 miles. The device 
was designed and 
built by Dr. R. M. 
Page and Mr. L. C. 
Young working 
under the supervi- 
sion of Dr. A. Hoyt 
Taylor at the NRL. 
... To the best of 
our belief the illus- 
trated model is the 
first successful 
pulse-radar to be 
operated anywhere 
in the world.’”’—M. 
E. Jansson, Tech- 
nical Information 
Officer, Naval Re- 
search Laboratory. 











































































ac‘uat 1933. Photocell Correction Filters. 
rs in that “Barly photoelectric illumination meters 
ches wer gave full accuracy in light readings 
€c! anism when measuring sunlight or tungsten, 
n-«rm but required correction factors when 
times,’ ysed on other light sources. In 1933 Wes- 
anit ( ton introduced the ‘Viscor’ filter, which 
gives the photocell essentially the same 

Gas Lut spectral sensitivity as the human eye. 
-Carryir Thus the ‘Viscor’ equipped Weston II- 
» cv lindr jumination Meter could now be used on 
loaded jy HM gil light sources, regardless of their 
ulate the color composition.” — Philip Barnes, 
Pparatus He Weston Electrical Instrument Corp. 
an ImMpor- 
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1933. “Pneumatic tachometer for 
© measurement and control of viscous 
fluids, including fuel oil—the Askania 
‘Transometer.’”—T. M. Lowe, Askania 
Regulator Co. 
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1955. “Development of all frequency 
standards now manufactured by Ameri- 
can Time Products, Inc., dates back tc 
need arising before International Olym- 
pi¢ Games held in California in 1932. 
Officials sought a dependable timing in- 
strument to record indisputably the re- 
sults of events for acceptance as World’s 
records ... The Western Electric Co. 
developed such a timing apparatus, but 
it Was not portable and the time pulses were 
relayed over telephone wires from New 
York . . . Continued work resulted in a 
portable Frequency Standard . Charles 
H, Fetter who was in charge of this work 
at Western Electric founded and- became 


president of American Time Products, Inc., 
which continued the further development 




























































































-. “‘Watchinaster’ (illustrated) now 
used by watch manufacturing companies 
and jewelers everywhere. The Timing 











Standard is being used in many Government 

rtments and also in industry for timing 
Various plant and laboratory operations... 
Saranteed accuracy of 1/1,000th of 1%, 
and calibrated against a standard accurate 
to one part in ten million.”—H. M. Alex- 
ander, American Time Products, Inc. 



































1933. “The first commercial magnetic 
thickness gage, for gaging the wall 
thickness of cylinder blocks by contact 
with the inside machined surface only.” 
—Claude E. Cox, President, Commercial 
Research Laboratories, Inc. 





1933. “Automatic Oscillograph. The 
‘PM-13’ 6-element automatic oscillo- 
graph was the first self-contained quick- 
starting automatic oscillograph .. . ca- 
pable of automatically recording transi- 
ent or unanticipated disturbances; after 
which it automatically reset itself for 
the next disturbance, whether occur- 
ring immediately or at some later time. 
It can record nearly 100 operations 
without intermittent attention.”—K. R. 
Geiser, Gen’l Eng’g and Consulting 
Lab., General Electric Co. 





took 


reformation 
place in design construction with the 
development of the ‘56R Series’ instru- 
ments. This included a new type of die- 
cast case, a continuous method of sensi- 
tivity adjustment, reverse action with- 
out additional parts, and a new system 


1933. “A greater 






of linkages which minimized pen drag.” 
—C. S. Conner, Taylor 
Companies. 


Instrument 





1933. Balance. “This 


Magnetic 
strument was designed by Sanford of 
the NBS primarily for the inspection 


in 


of austenitic steel. It was later modi 
fied and developed by Brenner of the 
Bureau for the measurement of the 
thickness of nickel coatings on a non 
magnetic base or of non-magnetic coat 


ings on a magnetic base (see the 
‘Magnegage,’ 1935).”—Hugh Odishaw, 
National Bureau of Standards. 


1933. “The ‘Cathautograph’ . was 
an ingenious adaptation of cathode-ray 
technique ... flashing the written word 
or sketch over wires or radio. A pencil, 
connected by levers, works across two 
resistors to control two sets of plates 


of a cathode-ray tube, The tube is provided 
with a ‘memory’ type screen or one witl 
very slow rate of decay, so that the trace 
remains luminous for 30 seconds or so 
At the transmitting end, the ilteratior f 
the two resistance values corresponding! 
shifts the cathode-ray beam icross tl 
screen of the receiver As many i ter 
words cun be seen on the screen at on 
time. As the eleventh word is written, the 
first word fades out. The ‘Cathaut ipl 
was a startling innovation.’ J. H. Ruiter 
Allen B. DuMont Laboratories 

1984. “Foxboro-Yoxall, Ltd., beran 


operations in England.”—Robert Bar 


ton, The Foxboro Co. 


1934. “E/M apparatus by Hoag for 
determining the ratio of the charge and 
the mass of the electron.” —H. E. Brown, 
W. M. Welch Mfg. Co. 


1934. “Bailey ‘Galvatron’ announced 
This was the first potentiometer pyrom 
eter employing an electronic circuit.” 
E. B. Bossart, Bailey Meter Co. 


1934, “Smoke Density Recorder 
one of the first boiler instruments 
use an electronic measuring circuit.” 
E. B. Bossart, Bailey Meter Co. 


to 


1934. “Vacuum Gage by DuBrovi: 
A direct-reading vacuum gage enabling 
direct reading to within about 0.01 mm.” 
—H. E. Brown, W. M. Welch Mfg. Co. 


1934. “First precision bore tapered 
tubes used in American-made Rotame- 
ters. They were imported from Jena 
Glass Works.”—H. W. Gripton, Schutte 
& Koerting Co. 
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1934. “Purge Interlock introduced. 
Insured against furnace explosions by 
witholding fuel feed until the furnace 
was thoroughly purged.”—E. B. Bos- 
sart, Bailey Meter Co. 


1934. “A. R. L. first opened its doors 
as a spectrochemical testing laboratory 

. designed and constructed its own 
instruments .’—— Gwen Barkelew, 
Applied Research Laboratories. 


1934. “We began the design and build- 
ing of Special Gages equipped with In- 
dicators in order to meet the demands 
of our customers for better Gages.’’- 
I. A, Hunt, Federal Products Corp. 


1934. “Precision valve positioner... 
designed to position the valve stem 
exactly proportional to controller air 
pressure changes regardless of valve 
friction .”—C, C. Roberts, Brown 
Instrument Co. 


1934. “Introduction of ‘Celectray’ In- 
dicating Controlling Potentiometers .. . 
electronic pyrometers eliminated all mo- 
tors and other reciprocating parts and 
had no time lag.”—George Terhune, C. 
J. Tagliabue Mfg, Co. 


1934. “Two-piece condensers with the 
connections made by plastic nuts and 
rubber washers were announced. (Pre- 
viously, inner tube and jacket . .. joined 
by rubber tubing or rubber stoppers. . . 
disassembly for cleaning or replacement 
of parts was difficult.)”—J. J. Moran, 
Kimble Glass. 


1934. “The first truly portable Du- 
Mont oscillographs, ‘Type 137’ with a 

tube and ‘Type 138’ with a 3” tube, 
were announced in January. These were 
single-unit instruments, intended pri- 
marily for broadcast modulation studies. 
. .. had controls for frequency adjust- 
ment, synchronization, and sweep am- 
plitude. Fall: ‘Type 142,’ with its 5’ 
tube and four panel controls, was the 
prototype of present-day general-pur- 
pose oscilligraphs.”—J. H. Ruiter, Ai- 
len B. DuMont Laboratories. 


1934. “The ‘Model 705’ relay was the 
first commercial relay combining high 
sensitivity, high contact capacity and 
ruggedness. It operates on values as low 
as 0.5 wa. directly from the output of 
photocells, resistance bulbs and other 
sources of minute power . . . handles 5 
watts at 110 volts on its magnetic con- 
tacts.”"—Philip Barnes, Weston Electri- 
cal Instrument Corp. 
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c. 1934. “Rate-of-change Control Ac- 
tion. The theoretical work begun in 1930 
on the use of the derivative function 
culminated in the production of the 
‘Impulsator’; and in 1934 the ‘Automat- 
ic Fireman’ (Potentiometer Stabilog 
with Impulsator) was applied to the 
control of oil refinery tubular heaters, 
the first suecessful application of con- 
trol to this operation, While the Impul- 
sator differed in detail from the modern 
derivative, it was definitely a rate- 
sensing (derivative) action.’—Robert 
Barton, The Foxboro Co. 


1934. “...anew 
conception of level 
control .. . ‘Uniflow 
Level Control.’ Slow 
averaging regula- 
tion of outflow was 
made possible by 
5-ft. float travel. 
The magnetic clutch, 
which TAG had 
brought out in 1932, 
permitted ... trans- 
mitting this move- 
ment with safety to 
the external instru- 
ment mechanism.”’— 
George Terhune, C. 
J. Tagliabue Mfg. 
Co. 


1934. “The Thwing-Albert Pulp Clas- 
sifier was developed to separate in a 
matter of minutes the fibers of different 
lengths present in paper pulp. With the 
fiber length known, control of formation 
... becomes a comparatively simple mat- 
ter.”—F. W. Eitzel, Thwing-Albert In- 
strument Co. 





1934. “Cycle Counter. Developn 
the precision electric timer (192 
to a further application in the | 
tion of the cycle counter ...as 
development for Public Utility 
panies. . . . high-speed timer wit 
lays and circuit control equipment 
accuracy of % cycle... moderati 

. particularly adapted for meas 

ing the delayed action of protect 
relays; also testing welding timers ar 
process timers.”—H. P. Blake, Standa) 
Electric Time Co. 


1934. “Bristol’s System of Coord 
nated Process Control . . . mad 
possible for the first time to put a 
of the factors, including mechanica 
operations, that affected the qualit 
uniformity, and yield of a produc! 
under complete instrument control . 
an engineered combination of aut 
matie control instruments and devices 
built in the form of a master cont! 
station ... A cycle controller coord 
nates the efforts of the other automat 
ic-control instruments in the systen 
Units are shipped in finished form wit! 
all piping and wiring complete .. .” 
G. P. Lonergan, The Bristol Co. 


1934. “Autographic thermal expa' 
sion apparatus designed and construct 
ed at the NBS to obtain expans 
curves photographically or to obse) 
points during tests.’—Hugh Odisha 
National Bureau of Standards. 
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1934, “Ashcroft ‘Duragauges’ with 
evenly spaced dials and an accuracy) 
of 0.5% were introduced. These were 
the first production gages having these 


two features. Ashcroft was first to use in 
production a welded joint on steel Bourdon 


tube gages, even for very low pressures 
_,. The welded joint is the safest, espe- 
cially for high-temperature service. (Se: 


illustration.) American adapted the general 
use of stainless steel capillary on all mer- 
cury-filled dial and recording thermometers. 
This provided greater resistance to corro 
sion and as the manufacture of stainless 
steel capillary could be controlled, it eli 
minated the previous danger of plugged 
lines due to small fissures existing 
the inner wall of the capillary.”—S. 
win, Manning, Maxwell & Moore. 


Good 


1934. “Bristol’s ‘Metameter’ System 
of Telemetering required only a 
simple two-wire circuit or its equiva- 
lent between transmitter and receiver, 
and could be used over privately- 
owned wires, telephone circuits, and 
carrier current channels . Thou- 
sands of these instruments wide 
variety of remote measurements and 
automatic control applications . 
transmitters and receivers in some in- 
stallations more than one hundred miles 
apart. The Bristol ‘Metameter’ did 
more than any other instrument to 
popularize telemetering.”—G. P. Loner- 
gan, The Bristol Co. 


19384. “Introduction of ‘Iso-Elastic’ 
(self - temperature - compensating) 
spring metal obviated need for temper- 
ature compensators in instruments. Its 
high elastic stability, low hysteresis, 
and low creep, in addition to its ther- 
mal compensation, made it ideal for 
precision apparatus. Introduction of 
‘Iso-Elastic Springs’ using a wire with 
a rectangular cross-section . .. non- 
proportional deviations of less than 
0.01%. . . . Maximum error from tem- 
perature variations, non-proportionality 


and creep was reduced to less 


0.08%.” —E. H. 
& Sons. 





































1934 “brought industry the ultimate 
in air-operated process control sys- 
tems, Brown ‘Air-o-Line’ controllers 

the culmination of several years 
of thorough research and field tests a 
the first precision type controller. The ‘Air 
o-Line’ control unit was: (1) readily inter- 
changeable because of its unit-type con- 
struction; (2) easily adjusted to any par- 
ticular process requirements without in- 
terruption of control by means of readily- 
accessible automatic-reset and proportional- 


band adjustments; (3) simply changed 
from a direct- to a reverse-acting con- 
troller; (4) umnecessary to make any ad- 


justments for aging or distortion of bel 
lows or diaphragm, because of balanced 
pressure type pilot valve; (5) a hermeti 
cally-sealed unit, corrosion resistant, 
dirt-proof, self-compensating for ambient 
temperature and highly sensitive to the 
smallest pen or pointer movement. It wa 


so well conceived and designed that it is 
in active production today, unchanged.” 
CC, C. Roberts, Brown Instrument Co 





1934. 
NBS for the Bureau of Aeronautics, 
Navy Department, for measuring the 


“Vibrometer developed at the 


amplitude of linear vibration of a 
single frequency in the frequency rang 
600 to 3500 cpm. and amplitude range from 
0.005” to 0.015”. The graduations are in 
terms of double amplitude. The vibration- 
sensitive tip is spring coupled with mechan 
ical amplification to the pointer. In making 
a reading the vibrating pointer is seen, by 
persistence of vision, at the ends of its 
travel. The intersection of these two images 
of the pointer determines the reading.”’- 
Hugh Odishaw, National Bureau of Stand- 
ards. 


1934. “All-glass construction adopted 
for L&N gas analysis cell, ended diffi- 
culties which for many years had been 
inherent in automatic gas analysis by 
the thermal conductivity method, This change 
from the previous metal analysis cells greatly 
reduced the amount of corrosion to which the 
measuring element was subjected in opera- 
tion. By permitting the use of a saturated 
gas sample, it eliminated the nuisance and 
time lag of driers. Surrounding the tempera- 
ture-sensitive platinum heating «‘ement with 
glass also had the effects of improving the 
mechanical strength, stability and accuracy 
of the equipment. L&N gas-analysis equip- 
ment has been used to measure hydrogen, 
oxygen, carbon dioxide, sulfur dioxide, chlo- 
rine, ammonia, aceton and many other 
gases.”——H. M. Parshall, Leeds & Northrup 
Co. 


between load and deflection, back-erro! 
than 
Gibson, John Chatillon 


1934. Superheat Meter. “Du 
1932-34 an electrical 
mometer of the unbalanced Wheatstone 
bridge type was developed by the NBS 
for the Bureau of Aeronautics, Navy 
Dep’t, to replace the thermocouple type 

used in airships to measure the 
difference in lift gas and free air tem- 
perature. The instrument 
constructed in 1934; have 
since been made, The free air element 
is at the right, the lift gas 
at left.’ Hugh Odishaw, Nat 
Bureau of Standards. 
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1934. “Brown engineers adapted the 


air control systems out thi 
year for use with potentiometer type 
recorders ... a great forward step 
in process control by combining ti | j 
of measurements obtained with the poter 
tiometer type of instrument with t 
curate control made possible | the nev 
pneumatic control systen Che leveloy 
ment by Brown of the ! reiall 
feasible method of 
for air control systems co " 
to the accuracy of this type of cont Ir 
effect, this was accomplished by eans 
an ingenious mechanical arrangement wl 
provides a corrective timing action to 
pensate for process lag. The 
Honeywell Regulator Co 
parent company to The 
Company this year, contributed many 
standing advancements in. it i 
tion. In comfort heating iir conditiont 
and refrigeration th ichievements 
‘M-H’ are unparalled . the ‘Weather 
stat’ which facilitated the control of heat 
ing in large buildings; ‘Moduflow’ whic! 
gave home owners the advantages of cor 
tinuous heat balance; electric mot 
valve and damper motors which mad 
available a good electric proportioning 
trol system Letc.] 2 The deve 
and perfection of the ‘Protectorelay’ b 
M-H’ made automatic oil héatinge possible 
. « was designed to operate electronical] 
flame-failure safety device 
luminous flames, a photocell type comb 
tion control (with non-luminous « 
a flame-electrode is used). and an electror 
ically-operated relay provide safety hut 
down of the oil burner in the event of 
intermittent or permanent flame f ure 
."—C, C. Roberts Brown Instrur nt 
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1935. “First Recording Rotamete: 
H. W. Gripton, Schutte & Koerting ( 


1935. “Foxboro pioneered in the de 
velopment of Pneumatic Transmissior 


of measurement in industrial instru 


mentation.”—Robert Barton, The Fox 
boro Co. 
1985. “Ashcroft introduced the first 


Laboratory Test Gage with a guaran- 
teed accuracy of 0.25%. Previously, the 
best obtainable was 0.5%.”—S. Good- 
win, Manning, Maxwell & Moore. 


1935. “Began production of a line of 
portable instruments for use in con- 
nection with combustion and domestic 
heating applications.” —J. A. Stein, 
Chief Engineer, Bacharach Industria! 
Instrument Co. 
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1935. “The first variable-area fuel 
flowmeter with multiple scales reading 
in miles per gallon, . . . fuel consump- 
tion tests of cars on the road.”’—Claude 
E. Cox, President, Commercial Research 
Laboratories, Inc. 


1935. ‘‘Southwark-Emery Cement 
Testing Machines were introduced by 
BLW to meet special requirements 
established by an ASTM committee 
and the industry . .’"—M, G. Van 
Voorhis, for Baldwin Locomotive 
Works. 


1935. “The Palmer Co. developed a 
thermometer for dough mixers, where 
a thermometer was made to register 
the temperature from a flat surface, 
inside the dough mixing vat.”—A. E. 
Honningford, Palmer Thermometers 
Inc. 


1935. Cascaded Control. “Foxboro 
came out with its Ratio Flow Con- 
troller. Also produced in this year was 
‘Pneumaticset’ for interrelated instru- 
ments. These two innovations were 
basic elements in the development of 
the tandem or cascade control system, 
one of the significant steps forward 
in control engineering.”—Robert Bar- 
ton, The Foxboro Co. 


1935. “A. R. L. was commissioned to 
build a spectrograph and a drum type 
comparator... followed by many others 
of the same design so it thus holds the 
distinction of being the first grating 
instrument made available commercially 
in the U. S.... same year, newly de- 
signed projection comparator .. . valu- 
able ideas suggested in principle by Dr. 
Herman . first use of dual projec- 
tion.” — Gwen Barkelew, Applied Re- 
search Laboratories. 





1935. “Fisher House Service Regula- 
tor was the first to incorporate velocity 
loading and renewable body features.’ 

J. J. Mullen, Fisher Governor Co. 


1935. “The Electronic Switch, ‘Type 
143,’ served to place two or more in- 
dependent signals on the screen of a 
single cathode-ray oscillograph. The in- 
dependent signal traces could be dis- 
placed for individual detailed study, or 
superimposed on the same base line for 
direct comparisons. The DuMont Elec- 
tronic Switch did more to increase the 
versatility and value of the cathode- 
ray oscillograph than any other single 
development up to this time.”—J. H. 
Ruiter, Allen B. DuMont Laboratories. 
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1935. “Special 3-way control disk 
covered by U. S. Patent and known 
today as the ‘Type C’ disk plug . 
overcame inherent disadvantages in the 
standard 3-way disks: With constant 
pressure drop through valve, total 
flow should always be the same regard- 
less of disk position. Standard valve 
disks do not accomplish this because 
of a decrease of effective port area 
in intermediate positions as compared 
with the two end positions . . . ‘Type 
C’ disk features equal total port area 
regardless of disk position .. . there- 
fore, the same amount of flow through 
the valve based on equal pressure drop 
conditions.”—E. Wolff, Chief Engineer, 





H. Belfield Co. 


1935. ‘‘The 
Taylor ‘Pre- 
cisor,’ a sepa- 
rate unit pio- 
neered and de- 
veloped by 
Taylor.” — C. 
S. Conner, 
Taylor Instru- 
ment Compa- 
nies. 





1935. “Until the advent of the 
Thwing-Albert Formation Tester, there 
was no way of checking paper forma- 
tion scientifically, visual judgment be- 
ing the criterion. With it, paper forma- 
tion is determined by a beam of light 
shining against the sample. Light going 
through the paper falls on a photocell; 
the reaction of the cell is amplified and 
interpreted in terms of formation.”— 
F. W. Ejitzel, Thwing-Albert Instru- 
ment Co. 


1935. “The DuMont ‘Type 148,’ 3” 
cathode-ray oscillograph, and a 5” job, 
: were the direct forerunners of 
modern oscillographs. A basically new 
sweep circuit made possible a 10- to 
30,000-cycle range, improved linearity 
and exceptionally fast return trace. A 
much improved synchronization circuit 
locked the sweep with fractions as well 
as multiples of the wave. The cascade 


9 


amplifier provided a 1” deflection with 0.2 
volt signal. A single knob controlled all 
switching. As a final refinement, these in- 
struments were provided with the patented 
calibrated screen scale so characteristic of 
DuMont oscillographs.”—J. H. Ruiter, Allen 
B. DuMont Laboratories. 








1935. “The Brown ‘Optimat 
introduced as the first and only aut 


matic, electronic continuous-rec: rding 
optical type pyrometer system, and re 
placed the old visual-type optical 
eter formerly used in an attempt 
stantaneously measure the surfa 


peratures of hot objects in the 1: ge of 
850 to 3,000°F. Its speed of response may 
it particularly adapted for hot rolling 


erations in steel mills and othe: 
processing plants . one of the first 

dustrial instruments to embody electro 

principles: operation based on tl} fact 
that the electrical resistance of a photoce 
varies with the intensity of the light , 
ceivec ‘ Since light intensity depends 
upon the temperature of the hot body, th, 


‘Optimatic’ could be calibrated dirs 
temperature values. Owing to its insta; 
taneous reaction to temperature changes 
the instrument is used to record the sy 
face temperature of hot objects durin 
their rapid progress through the rious 
stages of rolling mill operations and wij 
even show skid marks on the chart record 
in the early stages of rolling . r} 
‘Optimatic’ is not limited to rollin; 
applications. It is also advantageou 
applications involving the pouring 
molten material such as iron, steel, glass 
ete. and in numerous measurements in 
ing the temperature of incandescent 
stances,.”:—C,. CC. Roberts, Brown I: 
ment Co, 





“T'urnace 


1935. Pressure Controlle: 
developed . .. precise means to main 
tain proper balance between entering 
and discharging gases in a combustio1 
chamber (i.e. correct pressure within 
furnace) . . . Measuring instrument, of 
the oil-immersed, inverted-bell type . . 
is sensitive to + 0.0005” of water . 
measured pressure changes are then 
transmitted to an ‘Air-o-Line’ pneu- 
matic control system which positions 
the furnace damper accordingly.’”— 
C, Roberts, Brown Instrument Co 


of 


1935. “An original applicatio! 
the ‘Electrolimit’ gage to a horizonta 
measuring machine, developed at the 
NBS, increased the sensitivity of meas 
urement over that of indicators pre 
viously used, and permitted the indica 
tor to be substituted for the micromete! 
as the means of measurement.”—Hugh 
Odishaw, National Bureau of Stand 
ards. 









Continued on Page 143 
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1935. “The electronic tube was first 
applied to temperature control with the 
‘Wheeleo Electronic Principle’ ae 
Electronic circuit, serving as a link 
between galvanometer indication and 
control action, consisted of tuned-grid 
tuned-plate oscillator A, plus direct 
coupled amplifier B. . .. In a tuned-grid 


tuned-plate oscillator, if the grid and 
plate circuits are resonated to approximate- 
ly the same frequency, oscillations will be 
sustained through the grid-plate capacitance 
of tube 7, and its plate current will drop 
to a low value prescribed by the negative 
pias resistor R. The grid voltage of ampli- 
fer tube 72 is the algebraic sum of He and 
the voltage drop across the load resistor Ro. 
When T is in oscillation, the grid of Te will 
become positive due to the low plate cur- 
rent flowing through Roe resulting in a rise 
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of Tg plate current above the pull-in point 
of the relay. If the tuned-grid or the tuned- 
plate is deresonated, T will stop oscillating 
and its plate current will rise, increasing 
the voltage drop across Re so as to over- 
ride Bo and swing the grid of Te negative. 
The plate current of Ts will then drop far 
below the pull-out point of the relay, thus 
btaining positive control action. In order 
to inerease sensitivity, regenerative bias is 
employed. The circuit is entirely a-c.-oper- 
ated and a single twin-triode tube is used 





‘o simplify the unit. Operation (Fig. 3) 
Frequency of oscillating current flowing be- 
ween coils A, mounted on setting Lever B, 
is changed when metal vane C, mounted on 
indicating pointer, is moved between coils 
Y slightest change in the variable under 
tontrol. This change in frequency operates 
to dé-energize a relay and actuate the con- 
acts. Relay is used to operate fuel valves. 
electric heating loads, etc. With the 
Wheelco Electronic Principle,’ the speed 
{ pyrometric control action was greatly 
Pher€ased and an accuracy of 0.006” around 
the selected control point achieved. The in- 
‘trument design allowed a theretofore un- 
Known simplicity by eliminating mechanical 
oupling between indicator and control sys- 
fems.”—-E, Schneider, Director of Research 
ind Engineering, Wheelco Instrument Co. 








1935. “At the Harvard Medical 
School the writer had designed elabo- 
rate amplifiers and recording systems 
for oscillography of nerve and muscle 
potentials [see illustration] In- 
vestigations into hearing resulted in 
the rediscovery of action currents in 
the brain itself ...1 to 40 eps., 10 to 
50 microvolts, recorded with cathode- 
ray equipment and with telegraph and 
cable recorders borrowed from the com- 
munications industry. Great signifi- 
cance was immediately perceived for 
this method of diagnosis and the Elec- 
tro-Medical Laboratory, Inc., was 
founded in this year to provide clini- 
cally useful apparatus.”—Lovett Gar- 
ceau, Electro-Medical Laboratory, Inc. 


came seweass 





1935. “The G-E High-speed Photo- 
electric Recorder records anything that 
can be measured with a basic electric 
instrument. Temperature ... is an 
ideal application .’—R. K. Fairley 
Gen’! Eng’g and Consulting Lab., Gen- 
eral Electric Co. 









1935. Precision Camera for Testing 
Airplane Cameras and Airplane Cam- 
era Lenses. “All lenses used by civilian 













1935. “The Thwing-Albert Electro 
hydraulic Tensile Strength Tester was 
developed. It is a universal tester cap 
able of changing speeds or stopping at 
any time during a test, and then con 
tinuing at the same or any other speed 
between 1” and 30” per minute... could 
show reproducible results under wide 
ly varying conditions, with a smooth 
application of the load 
clude tension, compression, puncture, 
shear, tear, flexural rigidity, and 
fatigue.”—F. W. Eitzel, Thwing-Albert 
Instrument Co. 


Tests in 





1935. “The Recording Spectrophotom 
eter, an instrument for color measure 
ment in which a monochromatic light 
is reflected alternately by a standard 


and a 
made 


ord being 
monochromatk 


and-ink 
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of 
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contractors government mapping 
projects are certified on the basis of 
measurements made this precision 
camera developed at the NBS. The ten 
collimators provide ten images 
which are optically projected to an in- 
finite distance .. . Nineteen exposures, 
each showing all ten images in a hori- 
zontal row, are made on each negative, 
the focus being changed slightly be 
tween each pair of exposures To 
test a complete airplane camera 

it is mounted with its entrance pupil at 
the intersection of the axes of the ten 
collimators.”—Hugh Odishaw, National] 
Bureau of Standards. 


on 


on 
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through a polarizing and 
system into an integrat- 
sphere where it falls alternately 60 
times a second on the sample and the 
standard. If the light reflected by the two 
is equal, the phototube sees a constant light 
level. If, however, the reflectance is not 
equal, the phototube will see light varia- 
tion at the rate of 60 cycles a second. The 
60-cycle voltage signal from the phototube 
is amplified and applied to a _ thyratron 
drive a small split-field d-c. mo- 

“balance” motor is connected 
the photometer cam to rotate a 
prism which changes the light in- 
tensity on the standard with respect to 
the sample, until the light reflected by the 
two is equal, at which time the phototubes 
light variation and stops the mo 
position of the Rochon prism is 
measure of the comparative refiec- 
the sample. The recording pen is 
driven by the same shaft that drives thé 
prism, so that the position of the pen is 
an accurate measure of the difference in re- 
flectance between the standard and the 
sample for that wave-length.”—W. R. J: 
“obson, Gen'l Eng’g & Consulting L 
General Electric Co 


passed 
optical 


beam if 
flickering 
ing 


stage to 
tor This 
through 
Rochon 


sees no 
tor. The 
then a 

tance of 


1936. “Foxboro was the first to ap- 
ply the principle of Pneumatic Loading 
to roll-type industrial machines.” — 
Robert Barton, The Foxboro Co. 


“The first commercially suc- 
cessful instrument for the continuous 
measurement of density of liquids, 
using the differential pressure method, 
was developed.”—Robert Barton, The 


Co. 


1936. 


Foxboro 


1936. “Bailey Air-operated Auto- 
matic Combustion Control installed on 
ocean and Great Lakes Steamships. 
These were the first installations of 
complete marine boiler control.”—E. B. 
Bossart, Bailey Meter Co. 


1936. “Asheroft Gages and Ameri- 
can Dial Thermometers were the first 
to be furnished with stainless steel 
movements to give longer life and 
greater corrosion resistance.’”’—S. Good- 
win, Manning, Maxwell & Moore. 


1936. “Permutit introduced portable 
‘Ranarex’ instruments all dimensions 
one-fourth those of stationary model 
... for indicating only, not for record- 
ing operated on lighting circuit 
or 6-volt automobile battery.”—K. F. 
Urquhart, for The Permutit Co. 


1936. “The Brown ‘Moist-o-Graph’ 
was the first moisture content record- 
ing and control device for yarns to 
utilize an electronic circuit for meas- 
uring electrical resistance of yarn... 
particularly well adapted for the con- 
trol of moisture content.”—C, C. Rob- 
erts, Brown Instrument Co. 


1936. “Kimble ‘N51-A’ glass was 
produced. This borosilicate glass still 
is standard for apparatus or contain- 
ers when maximum resistance to chem- 
ical attack is required, Its behavior is 
described in RP 1394 of the National 
Bureau of Standards by Wichers, Finn 
and Clabough.”—J. J. Moran, Kimble 
Glass. 


1936. “Utilizing the principle of flame 
conductivity, the Wheelco ‘Flame-otrol’ 
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was the first electronic type combustion 
safeguard equipment with the addi- 
tional ‘ground-out’ feature, thereby giv- 
ing complete, automatic and instan- 
taneous protection against combustion 
explosions . . .”—E. Schneider, Director 
of Research and Eng’g, Wheelco Instru- 
ment Co. 


_ wa 


‘ = ae 


1936. “L&N introduced the Thomas 
Type one-ohm standard resistor. Al- 
though the company had been produc- 
ing N.B.S. standard resistors since 
1914, this Thomas resistor made avail- 
able the highest precision yet attained 
in a resistance standard of the 
order of a few parts per million.’— 
H. M. Parshall, Leeds & Northrup Co. 


1936. “We brought out the Federal 
Low-Friction Full-Jeweled movement. 
The need for this was prompted by 
the fact that we noticed people were 
not supporting Indicators rigidly 
enough and in the interest of the great- 
est possible accuracy we should elimi- 
nate all the friction we could in a Dial 
Indicator. This proved to be one of our 
most successful forward steps.”—I. A. 
Hunt, Federal Products Corp. 


1936. “Twin ‘Multimeter.’ . . . made 
it possible for small laboratories te buy 
a single instrument which would be a 
portable ‘Bureau of Standards’ for ac- 
curate measurement of both alternating 
and direct current and voltage. .. .”— 
A. J. Lush, President, Rawson Elec- 
trical Instrument Co. 


1936. “The Brown hair hygrometer 
was the first industrial recording hy- 
grometer with this type of actuation 
... Strands of carefully selected human 
hair, mechanical linkage . . .sensitive 
and accurate instrument with sufficient 


mechanical power to operate 
ing pen. Also housed in the 
was a mercury actuated thx 
so that a permanent recor 
dry bulb temperature and 
humidity is obtained.”—C, ( 
Brown Instrument Co. 


1936. “Micromax Electric 
Position Adjusting Type, dev: 
the first to combine continu 
portional action with automa 
correction .. . correcting aut 
for both sudden and sustain: 
in demand .. . Shortly afte, 
of droop correction was mad 
so that large changes wer 
more rapidly than smaller o 
M. Parshall, Leeds & Northru)) | 


1936. “ ‘Model C’ tachomete: 
tor ... embodied experience gai: 
tachometer manufacturing si 

. Many improvements desig: 
ticularly for speed recording appli 
railroads, in steel mills [ete.] 
rugged design .. . still being manuf 
Principal feature two internal sj 
nected by gears. One carries armati 
commutator; the other extends out 
for connection to machine . 
design isolates armature from thé 
machine and permits internal speed 
ing gears... wide range of spe« 

Don Brewer, Esterline-Angus C 


nee 


case 


1936. “Leslie ‘Class LTC’ Tempe’ 
ture Regulator . . . featured ‘Duo-Mati 
Control’: pressure and temperature reg 
ulation with a single regulator utilizi’ 
internal-pilot pviston-operated principle t 
eliminate the use of bellows or stuffing | 
; particularly unique because it acco! 
plished both pressure and temperature © 
ulation with a single pilot valve ar 
pated a temperature change by respo 
to load changes indicated by a varying r' 
of steam condensation in the 
changer. The steam diaphragm f« 
change repositioned the valve t 
more or less steam to the heate 
load varied and before a temperatu: 
had affected the bulb which actu 
trols the pressure setting.”’—John 
President, Leslie Co, 


























1936. “Baldwin-Tate-Emery Testing 
jachines were made much more useful 
y having the free end of the Bourdon 
ibe effect control of an air-jet-baffle 
hose air pressure operates a pneu- 
vatie servomotor which restores the 
ree end of the tube to a relatively 
mstant position. The servomotor is 
owerful enough to operate the dial 
dicator as well as a recorder with a 
igh degree of accuracy, sensitivity 
nd response .. . essentially an auto- 
atic, pneumatically-operated force- 
alancee.... These improvements made 
sting machines much more useful be- 
wuse: (1) Operation on any load 
ange greatly improved; (2) A large 
achine replaces several older machines 


























f different capacities; (3) All acces- 
ory equipment .. . can be used in all 
anges .. ..—M. G. Van Voorhis, for 
aldwin Locomotive Works. 





1936. Alternating-current Magnetic 
omparator. “Designed by Sanford at 
he NBS primarily for testing tool- 
esisting prison bars in place, it has 
roved useful in many magnetic-anal- 
sis applications such as sorting mate- 
ials, and comparing heat-treated steel 
roducts with standard specimens.”— 
hugh Odishaw, National Bureau of 
tandards. 


‘Duo-Mati 


1986. “Foxboro acquired the Atlan- 
¢ Precision Instrument Co., Cambridge 
and Malden), Mass., whose principal 
roducts were the Verigraph Weight 
ecorder and Verigraph Moisturé-Con- 
nt Recorder, in industrial use since 
926, These instruments, both especial- 
‘adapted for the continuous measure- 
lent of variables in the production of 
heeted materials, operated on what 
comme 48 then called the radio principle, 
li@@nd were actually the first industrial 
struments in use employing the prin- 








ciples of electronics. Verigraph Instru 


ticularly in the rubber and paper in 








Equipment. “Since 192 
ally developed x-ray diffraction equip- 
. in 19386 we had all the above 
sameras developed with an x-ray dif 
fraction power unit... 
in steps of 1 kv. from 0 to 60 and cur- 
rent control from 0 to 50 ma. ... 
more elastic and useful diffraction ap- 
paratus. When I began 


I had gradu- 


voltage control 


(several days) 


. Hays unit exposure 


absolutely unique features, « 


all our cameras directly 


ducible alignment 





Hygrometer. 
“With the advent 


humidity-measuring device became nec- 


bifilar winding of gold or palladium wir« 


The resistance of the film between the 


windings varies according to the humidity 
This resistance variation may be expressed 












1936. The Radiosonde. “The radio 
sonde sends down from unmanned ba 
loons information on upper-air pres 
sure, temperature, and humidity. It 
was originally developed for the Navy 
Department by the NBS and has come 
into general use by the Navy, Army 
Coast Guard, and Weather Bureau 


It employs an _ ultra-high-frequency 
lator and a modulator. The frequency 
the latter is controlled by resistor cor 
nected in the grid circuit These re t 
re special devices the electrical re tance 
f which vary with the phenomer r} 
modulation frequency is thu me ire f 
the phenomenon studied. Several pher 
ena may be measured uces ively the 
orresponding resistor belt wit 
the circuit in equence b witching r 
iriven by rir pressure T) ur 
erves for indicating the ball I Lititud 
\t the receiving statior n round r 
board a frequency recorder connecte 
the receiving set output, provide ! 
raphic chart of the riatier 
mhenomena with altitude Durit 
this was the instrument w ! | 
DI more rccu te weat Lor tir 
tor tal importar tat t 
tior Dr. Reicl ler Chief of t 1 
ither Bureau, |} t t 
idvent f t 1d I t 
ther data sigr Hugh ¢ ; 
tior | Bu l tar 
c. 1936. Magnetic Alloys. “Before t 
introduction of the ‘Alnico’ alloys, pe. 
manent-magnet materials were not 


powerful enough to provide more that 
stable magnetic fields Prior to 1910 
the only permanent - magnet materia 
available was a carbon steel Later 
chromium-steel or tungsten-steel alloys 
In 1917 Honda added cobalt 
about three times better . this wa 
then produced by the G-E Researc! 
Laboratory ... The discovery of pré 
cipitation hardening . .. Between 192% 
and 1931 Kroll in France, Koster in 
Germany, and Dean in this country 
were experimenting with carbon -fre 


alloys containing Be-Fe-Ni, Fe-W, and 
Fe-Mo ... Many years previously the 
G-E Research Laboratory had developed 
a calorizing process ... used the knowl 
edge gained in this process to produce 
an Al-Ni alloy .. . ‘Calite.’ magnetic 
properties were discovered. W. f 
Ruder of G-E Research treated ‘Calite’ b 
the precipitation - hardening proce ind 


varied its composition to increase it uf 
netic properties. The result was an excey 
tionally fine permanent-magnet material 
However . - could not be made in dian 
eters exceding that of a lead pencil The 
permanent-magnet materials now generally 


known as the ‘Alnicos’ are . ariation 
of basic Al-Ni-Fe alloy systen nd have 
proved to be ff greatest industrial por 
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tance. They vary in heat-treatment and 
composition to give property most desired 
such as coercive force, remanence, external 
energy or cost. ... Now seven alloys... 
represent a range of coercive force of 400 
to 950 oersteds, in residual induction from 
6 to 12,000 gausses, and in maximum ex- 
ternal enerryv from 1.400.000 to 6,000.000. 
. . . & revolution in the design of meters, 
instruments, [etc.] . .. ‘Alnicos’ are made 
by sand casting, precision casting, or sin- 
tering. They are hard, difficultly machinable 
. . . consequently are cast or pressed and 
finished by grinding. Although ‘Alnicos’ are 
the most powerful permanent-magnet mate- 
rials available, . .. many applications re- 
quire a malleable ductile permanent mag- 
netic material or the ability to withstand 
extreme demagnetizing influences. To meet 
such requirements G-E produces such al- 
loys as ‘Crnife,’” ‘Cunico,’ ‘Silmanal’ and 
‘Vectolite.’ The first three .. . duetile, malle- 
able... wide range of fabricating meth- 
ods, ‘Cunife’ . . can be drawn or cut to 
shape from wire which is so flexible that 
it can be formed in a coil or a spring. 
‘Cunico’ can be made in strip and stamped 
. . » Intricate shapes. ‘Silmanal’ has 
the highest intrinsic coercive force of any 
permanent-magnet material voltage 
regulators, polarity indicators jete.j ... 
*Vectolite’ brittle, non-metallic light- 
weicht material made from iron and cobalt 


oxides . rotor magnets ... and other 
types of moving magnets.”—A. M., Wein- 
berg, Chemical Dep't (Pittsfield, Mass.) 
General Electric Co. 


1937. “We brought out the ‘Univer- 
sal Testmaster Models 1 and 2.’ ”— 
I. A. Hunt, Federal Products Corp. 


1937. “First Rotameter constructed 
with removable tube feature.”—H. W. 
Gripton, Schutte & Koerting Co. 


1937. “L&N introduced the Schering 
bridge for high-voltage testing of the 
power factor and dielectric constant 
of insulating materials.”—H. M. Par- 
shali Co., Leeds & Northrup Co. 


1937. “Additional uses for ‘Rana- 
rex’ were investigated by Permutit .. . 
special adaptations for specific 
uses in the alloys and metals industry. 
Both stationary and portable models 
...’—K. F. Urquhart, for The Permu- 
tit Co. 


1987. “The design and performance 
of Soxhlet Extraction Apparatus was 
investigated and new designs worked 
out. More efficient operation was ob- 
tained and useless complexities of 
shape eliminated. New and larger.”— 
J. J. Moran, Kimble Glass. 


1937. “Low-voltage Ohmmeters. .. . 
Typical was one . . . which would indi- 
cate as high as several megohms with 
only 4% volts applied to circuit. Higher 
voltages would have damaged the cir- 
cuits the customer desired to measure.” 

—A. J. Lush, President, Rawson Elec- 
trical Instrument Co. 


1987. “The first dead-beat gyro com- 
pass to be latter produced on a mass 
production basis the Mark XIV 
Gyro Compass, Throughout World War 
II it was used extensively on the 
larger vessels of the Navy and mer-- 
chant marine.”—C, H. Jones, Sperry 
Gyroscope Co. 


1937. “Baldwin’s Bell Telephone 
Laboratories 2-16 ft.-lb. capacity Im- 
pact Machine, for Izod and Charpy 
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tests, was an outstanding design de- 
velopment, especially in determining 
the general shapes of hammers and 
anvils investigations including 
high-speed motion pictures .”—M. 
G. Van Voorhis, for Baldwin Loco- 
motive Works. 


1937. “The development by Brown 
of the non-bleed pilot valve provided 
a further improvement on pneumatic 
control systems by minimizing air con- 
sumption. The non-bleed construction 
permits the use of large supply and 
exhaust ports, thereby giving extreme- 
ly fast control valve operation with a 
minimum of air wastage.’-—C. C. Rob- 
erts, Brown Instrument Co. 


1937. “The DuMont ‘Type 164’ 
cathode-ray oscillograph . . . met with 
tremendous success and was sold in 
large quantities, . was a compact, 
portable instrument especially suitable 
for laboratory, shop, or field work. .. . 
In the same year, DuMont introduced 
the ‘Type 168’ Cathode-ray Oscillo- 
graph, ... laboratory instrument... . 
very high gain ”—J. H. Ruiter, 
Allen B. DuMont Laboratories. 





“The L&N Guarded Insulation 


1937. 
Resistance Test Set was developed .. . 
the first direct-deflection, high-accuracy 
insulation testing equipment.”—H, M. 
Parshall, Leeds & Northrup Co. 


1937. “Concentric-magnet-type Elec- 
tric Instruments . . . marked a radical 
change . . . consists of a soft-iron ring 
that completely encircled two sector- 
shaped Alnico magnets or pole pieces, 
between which are a moving coil and 
a magnetic core. ... circuit is not only 
self-shielded, but is also magnetically 
self-contained. This construction was 
applied to medium-size portable am- 
meters and voltmeters.”—R. Faille, Ap- 
paratus Dep’t, General Electric Co. 


1937. “Asheroft was the first to in- 
troduce an Austenetic stainless steel 
Bourdon tube for services that would 


corrode ordinary stainless steels. Ash- 
croft introduced a new type of Manifold 
Pressure Gage for aircraft use which was 
an absolute pressure gage with the ele- 
ments so sealed that the case itself car- 
ried no pressure. This reduced the fire 
hazard and increased safety ... American 
introduced a new type of Dial Thermometer 
having a single-convolution Bourdon spring 
to provide greater resistance to vibration, 
such as encountered on high-speed loco- 
motives.”"—S. Goodwin, Manning, Maxwell 
& Moore. 


1937. “Single-phase Watthour Meter 
for all Domestic Loads (Type I-30). 
Rated 15 amperes, 240 volts, 60 cycles, 








this single-phase 3-wire wattho 

had an almost straight-line " 
curve between the far-apart |. ,jt< 
0.5 and 60 amperes. It was a 
affected by changes in power (aq 
temperature, voltage, or freque: +, 
It is still today the standa ( 
single-phase watthour meter.’ 7 
Faille, Apparatus Dep’t, Gene) . 
tric Co. 


1937. “‘Consolidated Engi: ceyi; 
Corp. incorporated on March jst }, 
Herbert Hoover, Jr. and as: 
This organization had functioned , 
the previous two years as the desig; 
and construction department for ¢h, 
parent United Geophysical Co. In Jy, 
of that year the first Geophysi: il-type 
Recording Oscillograph was designe; 
and built to give permanent photogra 
phic records of substrata data.”— ¢ 
E. West, Consolidated Engincering 
Corp. 


Clates 


1937. “A direct-reading millivoltmete 
pyrometer, the ‘Limitrol,’ with an auto 
matic temperature shut-off device was 
introduced designed to 
temperatures rising above a 
danger point. It incorporated th 
Wheelco Electronic Control Princip 

It was the first direct-reading 
pyrometer with instantaneous automati 
temperature cut-off and mechanical 
set mechanism.”—E. Schneider, Direc 
tor of Research and Eng’g, Wheel 
Instrument Co. 


prevent 


pre-set 





1937. “Photoalidade developed by the 
Geological Survey for determining el 
vation and position from oblique photo 
graphs.”’— W. E. Wrather, Director, 
Geological Survey, Dep’t of the Interior 


1937. “New Method of Shielding 
Wires . . . ‘Precision Coaxitube’... 
consisted of an insulated inner con- 


ductor and seamless outer sheath of 
copper, brass, nickel or aluminum. . . 
perfect electrical shielding, . . . rugged 
mechanical and chemical protection, ... 
thermocouple application, . precise 
coaxial cable for high-frequency trans- 
mission, . . . Its use in the instrument 
field has been broadened consistent!) 
...—C, T. Flachbarth, Chief ng 
neer, The Precision Tube Co. 
1937. “First precision-bore  ¢/ass 
tubes manufactured in U.S.A. to ‘ma 
chined tolerances’ by giving inte! 
changeability to 0.0002”... . First pre- 
cision-bore glass tubes of interna! 
diameters 2” and larger and lengths 













































in viscosimeters, 
barometers, 
bearings, 


also 
flowmeters, 
chemical machinery 
ners, [ete.] . 
Fischer & Porter Co. 


















1937. “Our ‘Time Microscope’ devel- 
oped by our Vice President George F. 
Luckey . . . the grand-daddy of all in- 


struments since made to quickly ascer- 
tain the rate performance of timepieces... 
revolutionized factory techniques in bring- 
ing newly-assembled watches to time . 

It strobosconically throws a beam of light 
on a pulsating balance wheel (see photo- 
graph) and then, with an adjusting dial, 
the synchronous motor activating the light 
je speeded or retarded until the balance 
wheel apnears to be stationary. The dial 
reading then indicates how many seconds 
fast or slow the watch containing the bal- 
ance wheel will run in 24 hours.’”’ — R. 
Waddell, Hamilton Watch Co. 


















“1937 saw the development of the 
Brown ‘Analy-Graph’ . . . operated on 
fundamentally the same principle as 
the older (1924) Brown COo meter... 
more versatile and more sensitive. By 
using a potentiometer type of instru- 
ment of both oxidizing and reducing 
greatly improved. This, combined with 
minor changes in the old cell circuit, 
plus a-c. operation, permitted measure- 
ment, the sensitivity of the device was 
atmospheres. Thus, the ‘Analy-Graph’ 
was the first universa] device success- 
fully used . . ."—C. C. Roberts, Brown 
Instrument Co. 






















































































































1987. “TAG brought out the. ‘Celec- 
tray’ Indicating Potentiometer Control- 
ler for throttling electric and fuel heat. 
This was the first electronic controller 
‘o employ the Gouy method of propor- 
tioning the ratio of ‘time-on’ to ‘time- 
off of power to electric furnaces.”— 
George Terhune, C. J. Tagliabue Mfg. 
‘0, 


























over 13” manufactured anywhere in the 
world. These tubes used principally in 
yariable-area type flow-rate meters but 
capillary-tube 

manometers, 
pump 
.’—Kermit Fischer, 


internal combustion engines: 
urements shall 
revolutions of an engine for a period of one 


1937. Inception of Radar. “July 
13th Bell System engineers conferred 
with Dr. A. H. Taylor of the Naval 
Research Laboratory at Anacostia, at 
which time he and his staff demon- 
strated the progress they had made 
in secret experimentation with the 
use of radio waves for detection and 
ranging for the purpose of object 
location. Thereafter until the end of 
World War II, Bell System engineers 
contributed importantly to the major 
developments in the field of radar and 
Western Electric manufactured more 
than half the dollar volume of radar 
equipment purchased by the Govern- 
ment during World War II.”—F. H. 
Lovette, Historian, Western Electric 
Co. 


~ 
A 
~ 





£037. **. advanced further with 
the design of the electroencephalograph, 
and produced portable and stationary 
equipment with single and multiple 
channels [five-channel illustrated] .. . 
secause of extreme sensitivity re- 
quired, earlier stages of equipment 
were still battery operated.” — Lovett 
Garceau, Electro-Medical Laboratory, 
Inc. 


1937. “D-c. Selsyn Aircraft Instru- 


ments. The d-c. Selsyn system, de- 
veloped by G-E, is a simple means 
whereby movements, detected by the 


electromagnetic 
on the instrument 
was not an imme- 
few engineers 
efforts in develop- 


transmitter, are sent by 
means to an indicator 
panel ... The system 
diate success; to just a 
the credit for persistent 


goes 


ing the system and advancing its accept- 
ance in the aviation industry. G-E built 
most of the position-indicating instruments 
used on U.S. aircraft. . . during the war 
supplied approximately 40% of the liquid- 
level-indicating equipment. Later, ... other 
types of remote-indicating equipment, ° 
six different forms were developed.’’—R. 
Faille, Apparatus Dep't, General Electric 
Co. 





1937. 


“The Chrono-tachometer .. . 
result of the precision timer (1931) 
and its improvements since that date; 
fulfills SAE specification for testing 


“Speed meas- 


be made by counting the 








minute” with a thoroughly veecu 
rate and rugged instrument... It consists 
of the following: (1) A high-grade electri 
indicating tachometer with 6” dial and a 
scale length of approx. 66” which permits 
very close reading. accuracy of +10 
rpm. in the lower ranges, +100 rpm, in the 
40,000 range; (2) A revolution counter, for 
0-3500 tachometer range counter range is 


60-6000 
uation 
ometer 
smallest 


before repeating, with smallest grad 
of 1/5 revolution; for other tach 
ranges counter range is 0-30,000 
division 1 rev. (3 A ‘Model 
precision timer, accuracy of 1/1000 minut 
per test run. The Chrono-tachometer in 
strument is furnished with a generator 

for attaching to shaft of prime mover 


S-6 


generator drives indicating tachometer and 
revolution counter. By means of the control 
switches a test run of 1/10 minute or any 


multiple thereof may be automatically 
made. ... about 95% of all aircraft engines 
made in the U. S. are tested with this in 


strument,”’—H. P. Blake, Standard Electric 


Time Co. 

1937. “The Wheel- 
co ‘Proportioning 
Capacitrol’ was de 


») signed for use 
rr VT] Tr? Where a continu- 
lit] |) ously-changing in 
244 ; 
(| | 1 | put to the load is 
| . 
\ | | | | = required to main- 
| . 
| iti | ( tain constant tem- 
| Pitt perature without 
ae | | ) overshooting or ur 
| | | |4 dershooting. A syn 
tJ Pid ee 
ry chronous moto 
meee y) | | [eer driving an offset 
soim—4 || f-i3ic cam was added to 
sii | } the basic Wheelco 
soos “ote . ; 
“— ¥ -~ie* Electronic Control] 
Circuit [| see 1935] and mounted so 


that the cam can pass through the field 
of the oscillator plate-tank coil. The propor 


tioning band can be changed by adjusting 
the eccentricity of the cam on it shaft 
The cam has no effect upon the operatior 
of the circuit until the control vane enters 
the proportioning band. Then the positior 
of the vane within the proportioning band 
determines the ratio of ON to orr time and 
hence the percentage of fuel input.” ; 
Schneider, Director of Research and Engi 


Instruments Co 


neering, Wheelco 














1937. The Profilometer. “For n: 
a century, drawings have shown 
fications of ‘finished’ surfaces. The old 
‘f’ mark showed that 
of the indicated surface 
portant. ... ‘Finish’ remained a matte; 
of human judgment with ‘eye and 
fingernail’ observations. Numerical sp¢ 
cifications were severely needed. 
The Profilometer was the pioneer in 
strument for surface roughness meas 
urement and currently dominates the 
field. The fundamental concept was the 
rapid measurement of some hundreds of in 
dividual surface irregularities, combined 
with an instrumental computation of aver 
age height measured from a center line 
and followed by a simultaneous meter 


arly 
speci 
finish 


size and 


were im 
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leasurement of this average. This average 
s expressed directly in microinches. The 
measurement is obtained by means of a 
sharp, ball-pointed tracer point, whose 
movements are measured electrically, and 
amplified to drive an indicator. The Profil- 
ymeter has been developed into a line of 
items providing adaptabiilty to almost anv 
surface which can be machined or ground 
. The changes and savings in machining 
ind grinding operations which have resulted 
from bringing surface roughness under en- 
gineering and measurement have been very 
impressive.’ Ernest J. Abbott, Physicists 
Research Co. 




















1937. “DuMont introduced the ‘Res- 
onoscope’ . . . special cathode-ray oscil- 
lograph and a standard set of tuning 




























































forks which covered the frequencies 
f the twelve notes of the chromatic musi- 

1 scak checking the musical pitch 
if instruments and vocalists alike. ... The 
frequencies produced by the twelve elec- 


rically-driven tuning forks were used to 
synchronize an oscillator in step with them 


The oscillator then provided the horizontal 
weep circuit of the cathode-ray tube. A 
dynamic microphone picked up the sound 
under investigation, fed it to an amplifier 
whence it was applied as a voltage to the 
ertical deflection plates of the c-r. tube. 
If the note were of the same pitch (or fre- 
quency) as the predetermined standard, or 
iny harmonic of it, the image on the screen 
ippeared to stand still. If the pitch were 
lifferent, the image moved to either right 
r left Hu tuiter Alien B. DuMont 
Tab stori 

1988. “Standard interchangeable Ro- 
tameter rotor made.”—H. W. Gripton, 
Schutte & Koerting Co. 

1938, “A. R. L. equipment was aug- 


mented by accessories produced by the 
Harry W. Dietert Co.”—Gwen Barke- 
ew, Applied Research Laboratories. 


938. small spur-gear reducer 
motor designed to meet the needs of 
advanced instrument designs . . . small- 
est motor of its kind delivering enough 
power to meet most instrument needs.” 


1938 


W. M. Yogerst, Bodine Electric Co. 
1988. The Absolute Altimeter. 
“Western Electric demonstrated the 


first terrain clearance indicator, or ab- 
solute altimeter, through which a radio 
echo indicated the altitude of an air- 
plane.’—F. H, Lovette, Historian, 
Western Electric Co. 


“Ashcroft Gages and Ameri- 
can Dial Thermometers were first to 
ntroduce the phenolic turret case 
which combined lightness, corrosion re- 
and improved strength over 
previous types.”—S, Goodwin, Man- 
ning, Maxwell & Moore. 


102 
LYss 


o. 


sistance 


1938. “By this time we had added 

our line of Indicators so that we 
could furnisn practically any gradua- 

m, any range, five sizes of Indica- 
our Testmasters, Perpendicular 
Indicators; broadest line of Indica- 
tors offered by any manufacturer.’’— 
I. A. Hunt, Federal Products Corp. 


tors 


1938. “Introduction of ‘R.M.B. Mini- 
ature Ball Bearings’ in this country . ... 
a comprehensive line of unusually smal! 
ball bearings. . . . has large number of 
industries, but their chief applica- 
tions are still, today, in instruments of 
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all kinds. . . . over 200 types and sizes 
from 0.043” .’—M. Wiesendanger, 
Landis & Gyr, Inc. 


1938. “Leslie ‘Class D’ Diaphragm 
Regulating Valve featuring single-seat- 
ed balanced construction combined bal- 
ance of double-seated valves and tight 
closing of single-seated valves .. . full 
seat areas provided capacities equal to 
or greater than conventional double- 
seated construction.”—John S. Leslie, 
President, Leslie Co. 


1938. “Development and production 
of our ‘Vibrotest’ line . . . Previously, 
the only source of self-contained port- 
able insulation resistance testing instru- 
ments was by means of importation... 
necessity for an instrument capable of 
measuring insulation resistance unde 
any and all conditions manufactured in 
the U. S.”—J. F. Inman, Associated 


Research, Inc. 


1988. “The ‘Flame-Eye’ broadened 
the applicability of the ‘Flame-otrol’ as 
a safety device, ... for use with oil-fed 
combustion equipment. Instead of em- 
ploying the principle of flame conduc- 
tivity, the ‘Flame-Eye’ utilized a sensi- 
tive photocell actuated by the radiation 
from the flame.”—E. Schneider, Direc- 
tor of Research and Eng’g, Wheelco 
Instrument Co. 





1938. Micropotentiometer. “The de- 
velopment of novel methods of reduc- 
ing or eliminating parasitic emf’s at 
the NBS led to the design of a poten- 
tiometer for measuring voltages of the 
order of 10 uv. (parasitics less than 
0.002 yuv.). Potentiometers embodying 
these methods are now commercially 
available."—Hugh Odishaw, National 
Bureau of Standards. 


1938. “The Fisher ‘Level-Trol’ repre- 
sented an entirely new conception of 
level control, .. . the first application of 
the displacement member suspended by 
resilient means to measure liquid level, 
with high degree of sensitivity and 
minimum friction in measuring element. 
It also introduced means of obtaining 
long-range level control by means of a 
float-actuated controller.” — J. J. Mul- 
len, Fisher Governor Co. 


1938. “Foxboro introduced the Tem- 
perature-Pressure Relation Controller 
for measuring and controlling the pur- 
ity of product. This was originally 
used on digester relief control, to re- 
lieve the accumulated air mixed with 
steam. It has since been adapted to 
other applications where the relation 
of actual pressure to the vapor pres- 
sure of a fluid of known purity, at the 
same temperature, provides a measure 
and control basis.’’— Robert Barton, 
The Foxboro Co. 


1938. “For many years it was thought 
impossible to control automatically the 
temperature and moisture or steam ad- 
mittance to batch or stack type cotton- 
seed cookers. In 1988 TAG developed 


for a large chain of cott 
in Texas, a successful system . 
sisted in coordinating tem, 
recorder-controllers, Duplex T: 
ture- Moisture Recorder - Cont 
diaphragm valves, calibrated ¢ 
tion chamber, steam traps, a 
and air reducing valve.”—Geor; 
hune, C. J. Tagliabue Mfg. C: 


1938. “. .. a new type of p 
meter known as the Bristo] 
master.’ This instrument was bu 
as a pyrometer in indicating, 
ing, and automatic-controlling 
and was one of the first of th. te) 
tiometers having an operating n 
ism that did not run continuous 
unaffected by vibrations . . . op 
mechanism required no_ lubri 
galvanometer enclosed in a gasket, 


case protecting it from dust 
currents when 
opened : 
Bristol Co. 


instrum 
Lonerga | 


door of 
—G, P. 


1938. “I 
‘Type PR’ and ‘P] 
Control Pilot 
use with ai 
clean wat 
light oil as th 
erating mediun 
provided 


ment cont} at 
minimum operat 
ing and maint: 


nance expens 
double-acting 
valve permitt 
accurate depend 
able contro! t 
out conti! 
leak-off, without 
stuffing box and without the use 
Bourdon tube.”—John S. Leslie, Pres 
dent, Leslie Co. 








1938. End Standards. “. . . to pro 
vide end standards of the highest pre- 
cision, the NBS constructed a series of 


end standards of fused quartz by di 


rect interference methods, based upor 
standard wavelength of the red lin 
cadmium, [Illustration shows thes« 
quartz end standards, probably th 
.ccurate standards of length in the \w 
(Not shown: interference comparato: 
testing the parallelism of the two en 
faces of the end standards; comparat 
testing the flatness and accuracy of 
length of the end standards. )"”—Hug! 
shaw, National Bureau of Standards 


1938. “Combination of the compara 
tor and densitometer in one instru! 
made possible measurement 0! 
transmission of a particular spectra 
line as it was projected on the scree! 
new development found acceptanc: 
industry as a means of achieving great 
er speed and accuracy in the pr 
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Are you 


LOSING MONEY 


every day? 











T may be costing you plenty not to have an accurate 

check on the efficiency of your major processing 
units. And that’s what the new Taylor Integrating 
Flowmeters (Aneroid or Mercury) can do for you. 
Automatic totalizing provides you with an accurate 
comparison of fluid through-put to yield of finished 
product. In addition, these dependable instruments 
give accurate cost data on departmental steam con- 
sumption for heating and processing. And they detect 
any abnormally high steam consumption caused by 
faulty operation of traps or valves. 


First the manometer precisely measures the rate of 


flow. Then the Taylor Square Root Integrator ac- 
curately totalizes the flow of liquids, and of gases and 
steam under constant pressure. The Integrator is easy 
to read through a large (2-inch) window in the case 
door. Dependable, synchronous motor drives counter 
through positive clutch without the use of ratchets. 
Continuous check on accuracy of calibration at any 
point of range. Both Oilite and ball bearings for long 
life. Few moving parts; permanently lubricated cam 


rollers, self-lubricated bushings; positive, oil-proot 


counter clutch. 


For full details, ask your Taylor Field Engineer. Also 
ask him about the new Taylor Aneroid (mercury-less ) 
Manometer, with no mercury, no pivots, no stuffing 
box! Write for Catalog 98175. Taylor Instrument 
Companies, Rgchester, N. Y., or Toronto, Canada. 
Instruments for indicating, recording and controlling 


temperature, pressure, humidity, flow and liquid level. 








MEAN ——_—_—__— 


ACCURACY FIRST 


IN HOME AND 








INDUSTRY 
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GENERAL (.) BLECTRIC 
SETTAB, Jonnie 
ater 


f paw new General Electric distortion and noise 
analyzer gives a convenient check on transmitter 
operation. It provides a quick, visible indication 
that your station is operating in accordance with 
required standards. The YDA-1 is also entirely 
suitable for use with the widely accepted FM and AM 
General Electric Broadcast Station Monitors. 

The YDA-1 accurately measures total harmonic 
distortion and noise present on an audio frequency, 
particularly that present in laboratory and broadcast- 
ing equipment. 

The unit may also be used as a sensitive voltmeter. 
Its sensitivity is of special advantage in measuring 
low level audio signals. 


DISTORTION MEASUREMENTS: 

1, 3, 10, 30 and 100% full scale 

50 to 15,000 cycles per second in 5 ranges 
5% of full scale plus 1/10% distortion 


Distortion range: 
Frequency range: 
Accuracy: 


NOISE MEASUREMENTS: 

+2 to -80 db referred to 1 milliwatt 
on 600 ohms 

30 te 30,000 cycles per second 

5% of full scalf 


Noise range: 


Frequency range: 
Accuracy: 


VOLTAGE MEASUREMENTS: 


Vacuum tube voltmeter for gereral purpose measurements. Dial is 
calibrated from -+-2 to -80 db referred to 1 milliwatt on 600 ohms. 


For complete information on the YDA-1, and other 
precision equipments write: General Electric Company, 
Electronics Department, Electronics Park, Syracuse, 
New York. 


GENERAL (4%) ELECTRIC 











quantitative analysis of all 
samples. ... A still newer dev: 
. use of a densitometer slit 
on the film to be measured .... j; 
accuracy ... eliminatcd scatte 
.. . first use of this principle 
sitometry.”—Gwen Barkelew, 
Research Laboratories. 





1938. “Under the direction of 
Harold W. Washburn, the first experi 
mental model of a commercial Mass 
Spectrometer was designed and built 
(Illustrated) .. . originally applied t 
soil-gas analysis, . . . field of use was 
expanded to analysis of complex gas 
and light mixtures, for which it is now 
used universally.”—G. E. West, Consol 
dated Engineering Corp. 





1938. “Browning ‘Model S-1’ Fre 
quency Meter for police, [etc.] . . . was 
the first of its type ... only a narrow 
range of frequencies on each band wit! 
customer’s specified frequency near mid 
die of band. Each meter custom-built 
and individually calibrated .. . accu 
racy better than 0.01%. .. .”—G. H 
Browning, Browning Laboratories 


1938. “The first Brown pneumati 


transmitters were introduced . a 
simple, accurate, and safe way 
transmit temperature, pressure, ‘low, 
or liquid level measurements from 4 
hazardous point to a remote instru- 


ment. Transmitter operates by propor 
tioning an air pressure change i! 4!- 
rect relation to any change in the var! 
able under measurement by means 
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Here’s Good 


News 


for Process [ndustries! 


... Bristol’s New, Improved 
Model C500 Impulse-Sequence 
Cycle Controller Gives Closer 
Quality Control... Improved 
Product Uniformity... Lower 
Processing Costs — Through 

BETTER TIMING. 
Bristol’s new precision timing 
instrument contains many fea- 
tures that make it ideal for con- 
trolling cycle processing: 


EXTREME TIMING ACCURACY 
... timing mechanism and pilot 
valve mechanism are separately 
powered, electrically coordinated 
-.. liming mechanism does no 
work, 25” time scale gives highly 
accurate timing. 


EASE OF CYCLE SET-UP .. . time 
intervals are set by notching a 


AUTOMATIC CONTROLLING AND RECORDING 


rigid aluminum dise. Cams that 
actuate pilot valves are adjust- 
able quickly, accurately, simply 

no fine adjustments or cam 


cutting needed. 


FLEXIBILITY ... controller can be 
quickly changed from one cycle to 
another by replacing timing disc 
and adjusting cams. One controller 
may serve any number of operating 
schedules by providing a properly 
notched disc for each. Controller 
can be arranged for 1 to 8 cams 
and pilot valves. 


POSITIVE ACTION...motor sup- 
plies high torque to operate pilot 
valves instantaneously .. . 
valve operation is accomplished 


pilot 


by direct cam action without gear 
shifts, clutches or relays. 


AUTOMATIC RESET... after com- 
pletion of the cycle, controller is 
automatically reset to the starting 
position by positive motor drive. 

Bristol engineers will gladly 
show you how this remarkable 
new instrument will not only pay 
for itself . 
profits year after year in service. 
There’s no obligation of course. 
Write: The Bristol Company, (13 

sristol Rd., Waterbury 91, Conn. 


. but will pay you 





bt 


Lngineers process control 
tor better products and profits 


INSTRUMENTS 
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For Automatic Reset Timing 





we 
mT po ace eh 


Sr ee ’ 









the SHIFT is to HAYDON!. 


An automatic shift mechanism has been built into the Haydon 1600 
series synchronous motor and gear unit by Haydon engineers, making 
possible immediate automatic resetting for devices such as time delay 
relays, process timers, interval timers, etc. The magnetic pull of the 
energized motor field is utilized to engage the gear train while the 
timing operation is in progress. A counterbalance in the shift disen- 
gages the gear train from the motor when the motor field is de-ener- 
gized. The drive shaft is then free to be reset to its starting position 
by means of an external spring. Engaging and disengaging action 
is uniform in any position. 






@ Available in speeds from 15 to 1/10 rpm. 


® information on this exclusive shift feature, and complete 
data on all Haydon synchronous motors and timers, is 
available in the new 1948 Engineering Catalog. 


© if it’s about time, request a demonstration of Haydon 
products at your desk. 


WRITE HAYDON, 2002 ELM STREET, TORRINGTON, CONN. 


MANUFACTURING COMPANY, INC. 


pee) '4:a8, legge), Gy CONNECTICUT 


UR PR 


SUBSIDIARY ( GENERAL TIME NSTRUMENTS CORPORATION 
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a flapper and nozzle systen 
ceiver is basically a recording 
gage... The use of match: 

in transmitter and receiver 

precise transmission and eas 
bration.” — C. C. Roberts, RB 
strument Co. 














1938. “The ‘Monitor’ Predetermined 
Electric Counters were introduced, Out. 
standing improvements included (1) 
Quick selection or change of predeter. 
mined number setting by panel-mount. 
ed dials; (2) Automatic reset making 
possible automatic batch counting 
continuous production without inter. 
rupting production and without miss. 
ing a count; ... (4) Built-in auto. 
matic electric controls offering great 
flexibility in count-controlling convey. 
ors, .. . packaging mechanisms, etc.: 
(5) Operating speeds up to 600 counts 
per minute; .. .”—R. H. Allbright, fo; 
Production Instrument Co. 







































1938. “Fisher ‘King Booster’ 
crease automatically the downstrean 
reduced pressure in a gas distribut 
system to correspond to and count 
exactly the pressure drop caused by i 
tion in the downstream or reduced 
sure piping system . . . constant! 
sure at the low pressure point 
distribution system, regardless 
mand load.”—J. J. Mullen, Fis! 
ernor Co. 


1938. “Flexure Plate Mount 
Telescope or Collimator. The NBs 
veloped this mounting which, by P| 
cation of flexure plates, permits « te! 
scope or collimator to be raised 
lowered while remaining paralle! to 
self and to be rotated through sma 
angles about a horizontal and vertica 
axis... . When an adjustment is 



























In Step with Electronic Progress... 
Modern Hermetically Sealed Instruments 
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L 100% GUARANTEED! 

_ Progressive manufacturers of electronic Therefore, hermetically sealed meters are a 
equipment declare an hermetic seal is as impor- “must” in achieving top product performance. 

=p tant in a meter as it is in any other product MARION HERMETICS ARE NOT PREMIUM PRICED 

| component. That’s because meters are just as Marion glass-to-metal hermetically sealed meters offer you 

A susceptible to the harmful effects of dust, mois- the accuracy, superiority and extended life of an hermeti 

yf : f d other dest . f cally sealed component at a price no higher than most 

& a eeeton ve TUMmes an : Other Cestructive rac- competitive unsealed instruments. All Marion hermetically 

| } tors as resistors, Capacitors or transformers. sealed instruments are 100% GUARANTEED. 

{ ee ’ 
id LOOK AT THE FEATURES OF MARION “HERMETICS’ 
if : . . » Unaffected by extremes of heat or cold . . . permanently 
ty a D U R A B L E protected against dust, dirt, moisture . . . instrument malfunc- 


tioning minimized. 


. Heavy steel case gives magnetic and electrostatic shielding 


r Ss HIELDED so important in modern high frequency equipment. 


+ « » The Marion case, with its high conductivity plating, elimi- 


a “e INTER- nates the need for separate shielding and permits interchange- 
~~ ) , | CH ANGEA BLE ability on any type panel without affecting calibration. 
) , Interchangeable Round and Square Colored Flanges . . . one 
ae MARION instrument can thus fill four different needs: 
sher | “4 for ) hada FEATURE 1. Round 3, Rectangular 

ea 2. Round for Steel Panel 4. Rectangular for Steel Panel 
t , : WRITE FOR FURTHER INFORMATION. 


& MARION ELECTRICAL 
Ps sa PEMAE MARON neon INSTRUMENT COMPANY 


THE “MOST” IN METERS 





Manchester, New Hampshire 
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ACTUAL SIZE 
ILLUSTRATION 


Sections 





per section | per section 
te) 


hms 





13/32" x1/4” 
45/64" x 1/4” 
1-5/32” x 3/8” 
1-1/4" x 3/8” 











These new Shallcross Akra-Ohm Wire- 
Wound Precision Resistors have been de- 
signed to meet the needs of modern, mini- 
ature equipment. Standard tolerance is 1% 
and closer tolerances can be furnished on 
special order. 

The units offer unusually high and ac- 
curate resistance values in small space and 
are light enough to be suspended by their 














150,000 
150,000 
550,000 
375,000 








AKRA-OHM PRECISION RESISTORS 
for “miniaturization” programs 


own tinned copper leads, or may be secured 
with mounting screw. 

Other Shallcross Akra-Ohm Precision 
Resistors include types, shapes, mounting 
arrangements and ratings for every close- 
tolerance requirement and are designed to 
meet JAN specifications. Write for Bulle- 
tin RG, giving complete precision resistor 
data in convenient chart form. 



































switches are w 
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Complete Service 
measurement facilities 
IN A SINGLE INSTRUMENT | 


The improved Shallcross 614-A Service meter covers a wide 
range of measurements. These include d-c and a-c voltage, 
capacitance, and d-c resistance. Also it can be u 
approximating an artificial load. Auxiliary scales provide an 
inductance range of 1 to 100; 1,000, 10,000 henries, and an 
a-c resistance ——- of 25 ohms to 3 megohms. Only two 


contained, housed in a metal case with handle and weighs 
only 12% Ibs. Write for details. 











for 








for 25 ranges. The instrument is self- 







SHALLCROSS MANUFACTURING COMPANY 
Dept. IS-28, Collingdale, Penna. 





| 





the setting is maintained wit 
use of a clamp—a great adva) 
many users. ... The advanta 
simplicity and cheapness of 

tion, smoothness of movement, 
from clamps, and freedom f es 
motion. -’—Hugh Odishaw, Vat;,, 
al Bureau of Standards. 


1938. “The ‘Remotomike’ ss 
fected . . . A remote-reading in-ide » 
crometer ... unique principle . nte 
nal diameters of long tubes fo: whic) 
no instrument was previously a\ ai]ab), 


Primary measurement is mechanjca! 
three ball trains, arranged radi r 

housing, determine longitudinal position os 
a measuring cone free to move ater: 

within inner ball circle (concent: 
ment unnecessary). Longitudina! 
of primary measuring cone transmitte: 
receiver by means of a patented « trical 
impedance bridge; magnification ccon 
plished by taper of cone muc 18 

to 1—further amplified electronically usy 
ally 25 to 1 (may be 62.5 to 1) Ver 
all amplification much as 138( 0 1 
Even before the war . . . ‘Remotomike’ j; 


—as 


as 


use on every continent in the world 
President, 


—F. M. Poole, Poole Inst 


ments, Inc. 





ABREg-M- S sregetarer 


1938. “Gas Regulators . . . an atmos 
pheric regulator which would give 4 
constant downstream pressure regard 
less of variations in the upstream ga 
pressure a balancing diaphragn 
neutralized the pressure on the val\ 
head so that the gas diaphragm whic! 
did the regulating would be free to 0; 


erate without being affected by the 
varying upstream gas pressure. 

H. L. Jenkins, North American Mfg 
Co. 





1938. Surface Abrasion Test 10 
Porcelain Enamels. “ . . . essential) 
measuring the reduction in gloss 0! 
enameled specimens produced Dy : 
standard abrasion treatment. A test met 
based on this principle was developed 
NBS and adopted as a tentative st 
of the Porcelain Enamel Institute 1! pe 
(In 1942 it was made a standard ¢ 
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5 Standard Scale Ranges 
fahrenheit or Centigrade 
e 
“Easy-Access'’ Cases 
for Quick Setting 
e 
Simplified Dial 
and Pointer Adjustment 
* 


Rugged, Accurate, 
Bimetallic Unit. 


PRINCO “Easy-Setting™ 
SPECIFICATIONS: 


Type — Positive, bimetallic-actu- 
ated industrial, back-connected. 
Case — Cast aluminum, available 
inmoisture-proof or “Quick-Open- 
ing” threaded frame construction. 
Frame — Polished aluminum. 
Pointer — Special vibration- 
damping construction. 

Dial — 4” diameter, black figures, 
silver ground. 

Stem — Standard lengths — 4”, 


6”, 9”, 12”; 14” diameter, stain- 
less steel; separable sockets avail- 
able. 

Connection Nut—!,,” male 
S.P.T., brass. 

immersion — 3” (minimum). 
Ranges — 5 standard, Fahrenheit 
or equivalent Centigrade (cover- 
ing — 100° to +850° F. or — 75° 
to +450° C.) 

Accuracy — 1% of range (at any 
point of indication). 


Write for prices and additional information. 


PRINCO 


iT COMPANY 


PRECISION INSTRUMENTS FOR INDUSTRY 


1437 Brandywine Street, Philadelphia 30, Pa. 


In Canada: Peacock Brothers Limited 








“4 


To set POINTER hold slotted hub with 
screwdriver and move pointer, 

To set DIAL loosen hex nut and rotate 
dial. 

ALL ADJUSTMENTS EASILY MADE “ON 
THE JOB." 


“QUICK-OPENING" TYPE CASE—the only 
dial thermometer with a threaded frame 

- easily and quickly unscrewed with 
the fingers. 


| 


MOISTURE-PROOF CASE —-Frame and 
case assembled with four socket-head 
strews . . . strong, shock-proof, fume- 
proof. 
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Wren you re faced with shortages, need equipment parts, 
or must ship finished products to meet contract dates — use 
the speed and haiidiness of Air Express and your worries 
are over. Air Express is the fastest possible way to ship or 
receive; cuts days off shipping time. 

Air Express goes on all flights of the Scheduled Airlines 
— with air speeds up to 5 miles a minute. Special door-to- 
door service (no extra cost!) speeds up your shipments 
still more. Use the speed of Air Express regularly. Rates 
are surprisingly low. 


. . r) - = < 
Specify Air Express-Worids fastest Shipping Service 
@ Low rates — special pick-up and delivery in principal U. S. towns 

and cities at no extra cost. 
@ Moves on all flights of all Scheduled Airlines. 
@ Air-rail between 22,000 off-airline offices. 
e@ Direct air service to and from scores of foreign countries. 
True case history: Machine parts made in Camden were needed in 
Chicago. 32-lb. package picked up 11 a.m. the 28th, delivered 5 p.m. 
same day. 669 miles, Air Express charge only $6.88. Gave days 
more time to complete the job. Other weights, any distance, similarly 
inexpensive and fast. Just phone your local Air Express Division, 
Railway Express Agency, for fast shipping action. 





ry 
a 








AIR EXPRESS, A SERVICE 
OF RAILWAY EXPRESS 
AGENCY AND THE 


scHepuLeD AIRLINES or tHe u.s. 
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Rates include pick-up and delivery door 
to door in all principal towns and cities 










Institute). The abrasion treatmer 
duced by oscillating a mixture of 
steel bails, feldspar and water on 
men for a definite time under ck 
trolled conditions . . . uniform al 
the surface of the specimens 
naturally slightly wavy in an ‘or 
pattern, thus avoiding scrubbing of 
while leaving the depressions unaf 

Hugh Odishaw, National Burea) 
irds. 
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1938. The Brooks Absolute Electr 
meter. “This modification by the NBS 


| of the Kelvin guard-ring type of elec 


trometer was designed for use on alter 
nating voltage to 275 kv. The introduc 
tion of guard hoops equally spaced bot! 
mechanically and in voltage (by means 

a voltage-dividing capacitor) between th 
high voltage guarded disk and ground 
lower plate, coupled with refinements 


| construction of components, make this ek 


trometer suitable for absolute measur 
ments ... A long program of interco: 
parisons at voltages ranging from 10,000 t 
100,000 volts between this instrument ar 
the usual combination of a voltage trans 
former and a special high-sensitivity 

trodynamic voltmeter showed an agreeme 
to 0.01%. This constituted the first ind 
pendent confirmation to this high ac 
of the conventional voltage transformer 
Hugh Odishaw, National Bureau of Star 


| ards, 











1938. “The Magne-Gage for measu! 
ing the thickness of coatings was ‘e- 
veloped by Dr. Abner Brenner of the 
NBS. The instruments are made by th 
American Instrument Co. and calibrated 
at the NBS. About 3000 are in use 
Four types of coatings may be meas- 
ured with an accuracy of +10%: (1) 
Magnetic coatings, such as nickel, on 4 


non-magnetic metal like brass; (2) 
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irst inde : 
accul 
orme!r 
of Star Radio's newest, multi-purpose instrument con- 
sisting of a grid-dip oscillator connected to its 
power supply by a flexible cord. a 


Check these applications: 
® For determining the resonant frequency of 
tuned circuits, antennas, transmission On a compressor like this, where you have vibration and 


lines, b ss condensers, chokes, coils. - . . F 

ofr Sistas tepnibesion, tadvctence, rapid pressure pulsations, ordinary gages with clock gear 
Q, mutual inductance. movements last but a short time. Sometimes the gears are 

eT  veeene ond alignment worn out in a few weeks. 

* As an auxiliary signal generator; modu- By comparison, Helicoid gages wear for years. Actually, 
lated or unmodulated. A . 

Stiiade funlag end trensmiter nev- | the gages shown here have been in service for 214 years and 
tralizing, power off. are still going strong. 


® Forlocating parasitic circuits and spurious — P . . ‘ 
piliinecs. This is an example of the saving in maintenance which can 








, o . low sensitivity receiver for signal be made by using Helicoid—the gage of enduring accuracy. 
cing. - 











MANUFACTURERS OF ; eee a 
ower Unit: ‘ wide; 
meceteceee | iu (i Se hay 
scillator Unit: 3%” en M e 
FM Signal Generators diameter ; 2” deep. 4 | rary o on er ashe 
Square Wave Generators FREQUENCY: : —_" ‘ ua ve the 
measur- Vacuum Tube Voltmeters | 22 me. to 400 me ; ; Helicoid Movement 
ea ds- UNF Radio Noise & Field seven plug-in coils. 2 , * 
‘ ¥ the — MODULATION: 
“ft . CW or 120 cycles; or 
le by the external. c 
librated POWER SUPPLY: HELICOID GAGE aR ARTES, | 
; : Television and FM Test 
in use Equipment 110-120 volts, 50-60 "ae 
S ahad cyclen; 20 watts. AMERICAN CHAIN & CABLE 
\%: (1) é 


cel ons BE TT Ae ee ie 


iss; (2) 
BOONTON o NEW JERSEY 
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ADE of all machinable metals, 
capable of handling most 
corrosive materials. Manufactured 
to the ultimate in exacting toler- 
ances. Individually tested to 


assure satisfactory performance. 


Inquiries Are Invited 


605 BROAD STREET 





THERMOWELLS 


TRINITY EQUIPMENT CORP. 
























NEWARK 2, N. J. 
























REFINERY INSTRUMENT 
MECHANIC 


Should be fully experienced in 
maintenance and repair of all 
types of oil refinery instruments 
including flow controllers, tem- 
perature and pressure regulators, 
etc. Write, giving outline of pre- 
vious experience, as well as com- 
plete personal information to: 


Ashland Oil & Refining Company 
Employment Department 

1408 Winchester Avenue 
Ashland, Kentucky 











WANTED 


Instrument and Control Engineer 
(Chem. Engineer preferred) for 
Development Engineering Depart 
ment of large progressive con- 
cern. To coordinate instrumenta- 
tion and control of several plants, 
develop standards, and to aid, in 
measurements, instrumentation 
and controls incident to research 
and pilot scale experimentation. 
Box 140, Instrument Publishing 
Co., 1117 Wolfendale Street, Pitts- 
burgh 12, Pa. 
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Non-magnetic coatings on iro: steel 
(3) Magnetic coatings, such «  jicj,) 
on iron and steel; (4) Comyx . 
ings, consisting of a layer 











© Coat. 









3 COpper 
and a layer of nickel, on stee! Hugh 
Odishaw, National Bureau Stand. 
ards. 











1938. “Microhardness Measuring |). 
strument developed by the NBS applic 
a known load to a diamond indenter cy; 
in the form of an elongated four-side 
pyramid to make a diamond-shaped jp. 
dentation in the material under test, 
With this instrument the hardness »} 
thin metal layers down to 0.00001" 
thick, brittle material like glasses, crys. 
tals, minerals and even diamond, whic! 
are beyond the scope of other tester; 
can be measured quantitatively.’ 
Hugh Odishaw, National Bureau off ™ 
Standards. 



















1939. “The first DuMont televis 
sets were produced.”—J. H. Ruiter, 4 
len B. DuMont Laboratories. ove 





1939. “ ‘Dynamometer’: No othe: 
its small size, ruggedness and low cost.” 
—R. E. Dillon, W. C. Dillon & Co. 











1939. “‘Multi-Low-Range Teste: 
First compact inexpensive all-purpos: Bi ye 
tester for 100-pound range.’’—R. | 
Dillon, W. C. Dillon & Co. 





1939. “...a companion instrument t 
the ‘Vibrotest,’ the ‘Vibroground’ . co 
obtaining measurements previous) 
taken only with foreign instruments... 
—J. F. Inman, Associated Research 
Inc. 


1939. “Bailey Flame Detector . . 
automatically sounded alarm, warning 
operators to shut off fuel feed in cast 
of ignition failure, thereby preventing 
possible explosions.”—E. B. Bossart 
Bailey Meter Co. 





1939. “United Electric Controls ( 
embarked on the policy of developin 
specialized electric pressure and tel: 
perature controls for individual cvs 
tomer requirements. . . . [see 1940 a! 
1943]”—E. C. Clark, Jr., for United 
Electric Controls Co. 















1939. “Baldwin’s Templin ‘tres* 
Strain Recorder was improved in over 
all accuracy of load recording, and the 
load-recording element simplified, ») 
replacing the Bourdon tube wit) 4 ¢ 
rect mechanical connection from th 





















t Steel: 
n icke], 
€ Coat. 
Copper 
Hugh 


Stand. 





Ingenious New 


Technical Methods 


To Help You 
Simplify Shop Work 


@ 
Surhe ¥ James 


oD Oth . 
four-sided oo ea 
Rees L22UCTIALY 


cr test... el ao hh ake evr eee 
ardness ot EQUIPMENT 


0 0.00001" % 

LSSES, Crys. Cc A T A L 0 G 
ond, whict 
er testers, 
ively.’ 
sureau 


Sul ing In- 
BS applies 
identer cut 


Metal Turning Made Easy 


he most complete catalog ever published 





the manufacturers of the famous SOLAR 


televisior 


Ruiter, : . 


0 other 
low cost 


& Co. 


Teste 
l1-purposé 


” R 
re \. 


rrument t 
ound’ . 
previous!) 
uments...” 
Research, 


ae 
» warning 
od in case 
preventing 

Bossart, 


ntrols ( 
developing 
and tel 
idual cus 
. 1940 and 
or United 


1 Stress 
d in over 
x, and the 
lified, by 
with a di 
from the 


orgers, B&J Speed Press Cameras, GROVER 
d BAI View Cameras. Fully illustrates and 
cribes hundreds of items every photo- 
pher needs. Nineteen full pages of lenses 
every make and description from one half 
h to 80 inch focal Jengths. Cine, Commer- 
, portrait ond process. The most complete 
s stock available! Everything photographic 

America's leading photographic man- 
clurer and supply house. Write today for 
valuable Free Book. 


UF 


Burke « James, Inc. 


YEARS 


12, 321 S. Wabash Ave., Chicago 4, U.S.A. 


with New Simplified Tool! 


A new tool called “Tru-Turn” makes possible the con- 
version of drill presses, woodturning lathes, or grinder 
stands into tools that will turn and cut-off steel, bronze, 
copper and aluminum. The “Tru-Turn” tool shown above 
is mounted on a Buffalo Drill Press, Spindle Size. 


The "Tru-Turn” tool is easy to operate and cuts and turns 
bar stock of steel, bronze, copper and aluminum measur- 
ing %", ¥" and %". Its built-in micrometer permits ad- 
justments that give tool-room accuracy to 1/1000 inch. 


Small tool shops as well as all types of repair shops and 
garages find the ““Tru-Turn”’ ideal for cutting long pieces 
of bar stock into desired lengths. Also, home craftsmen 
are able to produce accurate, highly finished precisioned- 
machined parts from metal even without previous training. 


Accurate, precision work is also easier to do when tension 
is relieved by chewing gum. The act of chewing gum 
seems to make the work gs easier, faster—thus helping 
on-the-job efficiency. For these reasons Wrigley’s Spear- 
mint Chewing Gum is being made available more and 
more by plant owners everywhere. 


You can get complete information from 
Millbolland Screw Products Corp., 132 West 13th Street 
Indianapolis 2, Ind. 











Tru-Turn Tool 











ASSISTANT 
SALES 
MANAGER 


wanted as permanent addition to the 


sales staff of growing manufacturer. field service 
mechanisms 
technical difficulties and of convey 
ing ideas to draughtsmen and tech 
Particularly 
“nucleonics” from instrument makers’ 
Available immediately 
for any location in U. S. or Canada 
Box 144, Instruments Publishing Co., 
Street, Pittsburgh 


This is an unusual opportunity for a 
man who has a basic sales knowledge of 
instrumentation and pneumatic circuits. ‘ 

; ; : nicians. 
Write fully, stating education, experi- 


ence and salary desired. 


MOORE PRODUCTS CO. 


H & Lycoming Streets 


Philadeiphia 24, Pa. 12, Pa 








formed or 
in the high frequency field and on 
in high speed 

Capable of 


viewpoint 


1117 Wolfendale 


INSTRUMENT ENGINEER AVAIL- 
ABLE. Nineteen years’ experience i 
mechanical, electrical and electronic, 
and laboratory instruments. Well in 
experimental techniques 


interested 
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AC -60~ -400~ 
DATA TRANSMISSION SYSTEMS 


GENERATORS (Transmitters) 


MOTORS and DIFFERENTIALS 
(Mechanical Indication) 


CONTROL TRANSFORMERS 
(Electrical Indication) 


PRECISION BUILT ol” 


UNSURPASSED ACCURACY ee te 
RUGGED CONSTRUCTION a oe 

DEFLECTION COILS 
SERVICE SPECIFICATIONS 

















MECHANICAL 
PDIFFERENTIALS 


Complete Descriptive Literature on Request DINTEGRATORS 


FORD INSTRUMENT CO., INC. 


PMULTIPLIERS 
DIVISION OF THE SPERRY CORPORATION 


31-10 THOMSON AVENUE PINTERMITTENTS 
— PCOMPUTERS 


ms LONG ISLAND CITY 1, N. Y. 


PRESOLVERS 



























AMTHOR & 


TENSILE STRENGTH : ; 
TESTERS |! 


for !. 





CODE CARD SYSTEM 


Self Starter Strip exposes ends of Labels fer you to peel! 


DONT PICK. USE SELF-STARTER STRIP TO Pee Lapers./ 
4] 10 415/16 



















PAPER 
CORDAGE 
RUBBER 

LEATHER 

v. WIRE 

Gong FLAT MATERIALS 











IDENTIFY 


LIKEWISE OW FLAT SURFACES 





QUIK-LABELS . 
Mark Your Wires Faster PAPER FOLDING ENOURANCE Iesith 
cae BURSTING TESTER 
QUIK-LABELS, code Wires, Leads, Circuits, MICROMETERS ( ee 


Relays, Parts, etc., faster and cheaper. © 


Pre-cut to exact size, QUIK-LABELS come on PAPER BASIS WEIGHT SCALES 


handy cards. @ Ready to use, they stik-quik CORDAGE SCALES 
without moistening, replace slow and costly ALUMINUM FOIL SCALES 
string tags, roll tapes, decals, stencils, metal COMPUTING SCALES 


tabs, etc. @ Silicone plastic coated to resist 

dirt, grease, abrasion. @ *Self Starter Strip si egies 

automatically exposes ends of Labels for yo. EAD WEI 

to grasp instantly — no more finger-picking. PRESSURE GAUGE TESTER 
TACHOMETERS 


Write for Folder and FREE Sample Cards INDICATING and RECORDING 


MERCURY COLUMN GAUGES 
Ww. H. BRADY COMPANY 
Established 1914 A M T Me oO a 
Manufacturers of Self-Sticking Tape Products TESTING INSTRUMENT CO. ine. 
804 N. 3rd Street, Milwaukee 3, Wisconsin 48 Van Sinderen Ave., Brooklyn, N. Y. 











Factory—Chippewa Falls, Wisconsin 
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servomotor of the Tate-Em y oq) 
dicator.".—M. G. Van V rhis. f 
Baldwin Locomotive Work 













1939. “Another in the 1G ‘Gy 














tray’ potentiometer-pyrome er seri, 

. . Multiple Indicating Controy 
which employed but one cor ro} gygd 
to control up to six points simulty 








ously at a rate of 2 seconds per poi 
—George Terhune, C. J. 
Mfg. Co. 








1939. “Apparatus for the kj 
Blood Test, both the slide otator , 
the ring maker for imprinting iq 
was designed and produced by Fhg 
bach. This apparatus has played ap jj 
portant part in detection and con 
of syphilis.”—L. B. Bittman, Pberby 
& Son Co. 




































1939. “The ‘Silver King’ Mechanic 
Counters featured a revolutionary 
sign contributing to smooth, effort. 
operation, dependability and long wa 
life... . One-.,iece Plastic Number Whe 
85% lighter than metal and cellulo'd asy 
blies commonly used; Unbreakable plas 
windows; All-steel housing; Modern desi 
—for example only one screw is used jn 4 
counter asse y bly: Accurate counting a 
speeds up to 500 counts per minute.”—p 
Allbright, for Production Instrument ¢ 








1939. “Bailey Oxygen Recorder yj 
electronic type recording instrung 
and catalytic-combustion principle , 
alyzer ... quickly applied to lil 
furnaces, industrial furnaces, kilns, ; 
chemical processes as it enabled oper 
tors to maintain the correct amount 
oxygen... particularly valuable f 
the firing of mixed fuels.”—F. B. B 
sart, Bailey Meter Co. 


1939. Correlation of Derivative a 
Reset Actions. “The ‘Model 30 Stabil 
Controller,’ appearing this year, rept 
sented important advancements in « 
troller design. In this instrument 
rivative action and reset action (H 
per-Reset) were first introduced as « 
related functions, adjustable simulta: 
ously by a single operation.”—Rob 
Barton, The Foxboro Co. 










1939. “The first automatic volta 
regulating transformer, the size, weig 
and operating characteristics of whi 
made it practical for use as a ci 
ponent of electrical and electra 
equipments. ... immediately made p 
sible and practical the a-c. operat 
of a whole series of electrical and ¢!4 
tronic devices . . . hitherto limited 
their application . . . ”"—C. H. Hum 
Sola Electric Co. 














1939. “The Kimble ‘58’ funnel W 
developed. (Previously, manufactur 
attempted to make funnels with a » 
angle as near to 60° as possible. Then 
chemists, to get reasonable filtering 5) 
developed odd methods of folding the pa 
with the object of having the paper’ 
fnnel in contact only at or near the' 
These older blown funnels frequently 
parted significantly from the old stanit 
angle of 60° so that variations in mani 
of folding the paper were necessary | 
nearly every funnel.) The easiest W4) 
fold a parer is in even quadrants, 50 § 
angle of the bowl was decreased, siving§ 
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y load Y 
V> orhis ; * 
“k nia, FOUR different makes of ‘Gaertne r 
electric remote instruments 
ME'er gerig can operate from M907-M908 
& Control 
On trol Syste 
a CAFRETOMETERS 
d er poing 
- Tagliab 
k For vertical measurements on ob- 
ne ] 3 
e rotator g jects located near sources of danger- 
tinting sliag ous radiation, within controlled at- 
ola 7 Eh mosphere enclosures, or otherwise 
4yed an j . . 
1 and an inaccessible. 
an, Eberba 
Range of Measurement 
: M907 60 cm 
B Mechanic M908 100 cm 
ut ionary 


The carriage slides on an accurately 







th, effortle 
nd long wa 
Vumber Whe 
-ellulo'd as 
eakable pl 
Mor le mn des 
v is used in 
counting at 
ninute.”—p 
trument ¢ 


straight guide rod and is provided with 





delicate height adjustment. The scale may 









be read by vernier to 0.05 mm. Working 




















distance is from 60 cm to infinity. 


Recorder y 
y instrume 


principle 3 
ied to boil 
ces, kilns, q 


nabled oper 
ct amount 
valuable f 
—E. B. B 












erivative a 
1 30 Stabil 
} year, rep 
nents in ¢ 





Complete details on these 
and more than a dozen 

























strument other types and sizes of 

action (H < cathetometers will be 
ad ee found in Catalog M138. 

_ mt Foxboro Dynalog, the L & N Micromax, the . 

€ simuittal 


n straight electric or ElectroniK remote 
g instruments can all be readily connected 
F & P FLOWRATOR instruments with im- 
bridge transmitters for measuring fluid flow. 


re can be Sited ite jabe | THE GAERTNER SCIENTIFIC CORP. 
th unitied instrument panels equipped with any | : , a . AQ : 1a 
Sil iins heonds of instroments. Nobrech- | 1221 WRIGHTWOOD AVE CHICAGO 14 U.S.A. 
9 up of your panel layout is necessary. F & P is 
t wedded to just one make of remote instrument, 
not restricted in working out instrumentation 
to your best interests. 


>. 
ve 


on.’’— 
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ics of whi 
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AUTOMATIC 


BECK 


CONTROLS 





ore, we have available our own ultra-modern 
ic and high power, high speed electronic re- 
te instruments for use where considerations of 
ndardization are not paramount. 







funnel W 
anufactur 
with a & 





SEND FOR CATALOG 50 
FOR COMPLETE DETAILS 
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ble. Then 
ing the FISCHER & PORTER CO. BECK MECHANISMS 


near the t 
requently 
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necessary 4 
asiest way 
lrants, 80 4 
ed, giving § 






HATBORO, PA. 
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for Precise Automatic Control 







HAROLD BECK CO., 3642 N. SECOND STREET, PHILADELPHIA 40, PA. 
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For an illustrated description of how PERMOPIVOTS are made, 
ask for the new PERMOPIVOT booklet . . . Free on request. 





—MICO— | HARDNESS 
ENGRAVER TESTING... 


done WITH NO METAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 40 years. 


In general use for 


a E specification pur- 
pe | poses. Simple, 

sturdy. Compara- 
For lettering panels of steel, alumi- tively inexpensive. 


num, brass, or bakelite, or for making 
finished apparatus. 


Attachments adapt it to small or 
large work on flat or curved surfaces. 

Excellent ving can be produced 
by an inexperienced operator. 

Widely used for production as well 
as occasional engraving, 


Catalogue on request 


MICO INSTRUMENT CO, | The Shore instrument 


86 TROWBRIDGE STREET & Mig. Co., Inc. 
CAMBRIDGE, MASS. 9025 Van Wyck Ave., Jamaica 2, N. Y. 
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same effect. At the same tin: 
the bowl to the exact angle des 
imately 58° 30’) was decided 
Moran, Kimble Glass. 


1939. “The Thwing- Albert |, 
ometer: only instrument which mea 
ures the tack and consistency of pri 
ing and lithographic inks under econ} 
tions simulating those found in py 
rooms... . This often results jn 4 
increase in press speeds up to 6j) 
with the original equipment!”—F. | 
Eitzel, Thwing-Albert Instrument (», 


1939. “The Bristol Co., starting | 
1939, did a considerable amount of « 
velopment work in combining pH mea 
uring systems already on the mark 
with the Bristol Pyromaster Potent 
ometer for continuously recording ay 
automatically controlling pH valy 
This involved a great deal cf develo 
ment work in connection with the a 
plication of pH instruments in indy 
try.”—G. P. Lonergan, The Bristol | 





=| =s- *& - 


— ae we. a. a a 


1939. “The Baldwin ‘SR-4’ Bond 
Resistance Wire Strain Gage presen 
ed a revolutionary device for determi 
ing strains in structures and machine 
under conditions that had been difficu 
or prohibitive before. . . . almost idea 
because it lies in a plane, |s almo 
without mass, easily attached, and P 
ear in response. . . . bonded metal | 
filament . . . changes its electrical " 
sistance under strain. . . . portal F 
Wheatstone bridge for static use,. mm ¢ 
high - fidelity amplifiers and osc 
graphs for dynamic tests. "—N 
G. Van Voorhis, for Baldwin Locon 
tive Works. 


¢ 


Se ol 


1939. “Ashcroft introduced the fi" 
‘K’ Monel Bourdon tubes for po 
gages. ... for services that would comm | 


rode stainless steels. Ashcroft brovsg § 
out the first laminated phenol dials on Ww! 
the graduations were covered by 4 “& 
plastic surface, permitting scrub!né 

cleaning of the dials without disturbine © 
graduations. American introduced 1) «! Th 
mometers and Thermal Alarms w''h /!! 
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Youll Always 
Know with a 


GORDON 


Furnace Atmosphere 
Indicator 


Do you depend upon badly scaled or de- 
carburized work to tell you that some- 
thing has happened to your furnace at- 
mosphere? And then spoil more work get- 
fing the atmosphere back to where it 
belongs? 

A Gordon Furnace Atmosphere Indica- 
tor will watch that for you. It makes a con- 
finuous, thorough check of the furnace at- 
mosphere, and as soon as it changes, the 
change is detected and indicated so that 
quick necessary adjustment can be made. 
lt works on gas or oil-fired furnaces and 
in protective atmospheres on electric fur- 
naces. 

The Gordon Furnace Atmosphere Indi- 
cator works on the principle of the rela- 
tive thermal conductivity of gases. It is so 
simple and easy to use that top results can 
be obtained with shop or non-technical 
personnel. 

Where a continuous record of atmos- 
phere readings is required, the indicator 
can be co-ordinated with a recorder. 

You can’t afford to be without this in- 
strument any longer. 


Price, complete with U-tube 
and Somple Filter, 110 V, 60 ¢, *SB9°° 


Write for descriptive bulletin 
for full information. 


>< SERVICE: 3% 
CLAUD S. GORDON CO. 


Speciolists for 34 years in the Heat-Treating 
and Temperature Control Field 
3000 South Wallace St., Chicago 146, III. 
7016 Euclid Avenve, Cleveland 3, Ohio 


boa 


Dept. 21 
Dept, 21 


Ie ee 


i* STATIONARY A-C 


pr 


res? s4Ts 


Rta 


oS Edtllens were You sevect 
HIGH-POTENTIAL TEST SETS 


If you make or use electrical equipment, you should have 
these three 24-page bulletins. They cover the complete 
range of high-voltage test equipment—a-c and d-c, station- 


ary and portable. 


These bulletins will be invaluable to central stations, in- 
dustrial piants, schools and laboratories. They cover stand- 
ard sets for testing such diverse items as cable and trans- 
formers, motors, insulation and rubber gloves. 


Write for GEA-4477 on portable a-c sets, GEA-4559 on 
stationary a-c sets, or GEA-4595 on d-c sets. And for ANY 
testing problem, tell us what you need. Apparatus Depart- 
ment, General Electric Company, Schenectady 5, N. Y. 


BURLING 


TEMPERATURE 
LIMIT SWITCHES 


NO 
LiquiDps 


-@ 
MODEL E 


only | light-weight moving 
part. Available with |, 2 
or 3 switches. 


Literature 
on 
Request 


As a 3 switch model, Burling Model E is recommended 
for use (a) where load is divided into 3 parts, (b 
where 1 switch is used for controlling, one as a high 
limit, one as a low limit, (c) to give definite stops 
position to a 3 or 4 position diaphragm motor, (d 
give 3 speed control of variable speed motor 

Accurate, rugged, dependable. Corrcsion and heat re 
sisting tube. Dial pointer for easy setting, Locking 
screw locks temperature setting. Increased adjustable 
range to 700-1000°. Dimensions: 7%” x 2%” x 3%” 
Vapor tight base and cover with gasket available at 
slight extra charge 


INSTRUMENTS ALSO BUILT TO SPECIFICATIONS 


Makirg Precision Controls for over 11 years 


BURLING INSTRUMENT CO. 
251C Springfield Ave 
Newark 


401-81 


GENERAL “%) ELECTRIC 








QUICK POSITIVE READINGS 
WITH THE NEW SELCO 


PHASE ROTATION INDICATOR 


50 to 600 volt. 25 te 400 cycles, 2, 3, or 6 phase 
Model 32B $52.00 F.0.B. MPLS 
@ The SELCO Indicator gives you quick 
positive readings. Avoids costly mis 
takes. 
@ Indicates immediately phase sequercy 


by numerical, alphabetical, color cod- 
ing, and CW-CCW methods. 

© Compact and lightweight. Only 5!/ 
x 6" x 3". Weight 3'/, Ibs. 

® Ideal for utilities, contractors, indus- 
trial plants, electrical marufacturer: 
and others. 

Send for PREE Bulletin No. 728 


H. H. SELL ELECTRIC CO. 


1909 Willow Ave. No. 
MINNEAPOLIS 11, MINN. 








2 
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CATING 





FUEL IS EXPENSIVE! FUEL IS SCARCE! 
DON'T WASTE IT! 


The NEW DAVIS CONTINUOUS INDI- 
AND RECORDING GAS ANA- 
LYZER will help you save many dollars 
in wasted fuel. 








Aah AO. 


DEFCO 


DIVISION 





IT’S ACCURATE— 
DEPENDABLE—SIMPLIFIED 


Maintenance is cut to a minimum. 


Bulletin No. 1136A gives full details. 
Write for it today! 


DAVIS EMERGENCY EQUIPMENT CO., INC. 


8O Halleck Street,Newark 4, N. J. 








The Full-View 
ROTAMETER 


a ae 
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CO ee ee ae 





We use every precaution to protect the 
high accuracy of our meters. Each direct- 
reading Full-View rotameter is individu- 
ally calibrated for the service ior which 
it is intended and a hand-cut flow scale 
engraved at our Plant for it. By this 
means we are producing rotameters of 
certified accuracy for the chemical indus- 
try. If you want accurate flow rate 
measurement, write for Folder No. 20. 


BROOKS ROTAMETER CO. 


BOX A-5248 LANSDALE, PA. 





SALES MANAGER WANTED: 
by medium sized industrial 
instrument manufacturer. 
Established products of many 
years’ standing sold nationally 
mostly from home office and 
through agents. The man we 
are looking for must know in- 
struments such as: thermom- 
eters, recorders, air and electri- 
cal controllers, self-operated 
controllers, dials, and know 
the price field thoroughly. He 
should be qualified and big 
enough to bring in profitable 
annual sales of at least $500,- 
000.00. Perhaps there is a junior 
who is at present assistant to 
a busy sales manager and feels 
he cannot advance farther and 
would like to prove his ability 
and qualifications for a nation- 
al sales job himself. Location 
Detroit. Full details will be 
held in strictest confidence. 
Box 145, Instruments Publish- 
ing Company, 1117 Wolfen- 
dale Street, Pittsburgh 12, Pa. 
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sensitivity bulbs for use on se; 
superheater service. These operat 
separable sockets and responded 

stantaneously to rapidly-fluctuati 
atures and prevented damage t 

heater.”"—S. Goodwin, Manning. ) 
Moore. 

















1939. “ .. . founding of 
ments Corp. by a group of ra‘‘io en, 
neers experienced in the dey enon 
of . . . electronic laboratory st ndara; 
Within a few months. . . offrred ty, 
first of a long series of out anding 
instruments that heretofore |\aqd nel 












been available commercially... ‘Mo¢q| 
54’ was the first Standard Signal Ge». 
erator to be manufactured having 
built-in ‘motor tuning. .. . E. M 






Weed, Measurements Corp. 




















Rafrotre) (939 





Sevves Mo. 73 Aar-il 





1939, “Oil-Air ‘Ratiotrol,’ 
portion oil to air for proper Fr a 
tion in industrial furnaces. .. . a sing) 
yet more accurate proportioning device 

. Individual burners may be added 
or taken away, or burner adjustments 
may be made without changing the air 
oil ratio of other burners on the same 
control. This was not possible with pr 
portioning controls in use previousl) 
...’—H. L. Jenkins, North America 
Mfg. Co. 











1939. “The Bristol Co. in conjunc 
tion with the Weston Electrical Instru- 
ment Corp. perfected the Bristo! ‘Ther- 
moverter,’ a_ totalizing instrument 
which makes it possible to measure 4 
power with a potentiometer or mill: 
voltmeter. . . . Among purposes: meas- 
uring the a-c. power in an individua 
circuit; totalizing the a-c. power !n 4 
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= SEEDBURO 
a about 
ial Ge MOISTURE 


ed having 


“te TESTING 


Present your moisture problems to Seedburo .. . headquarters 
or moisture testing “know how” since 1912. No charge for 
tudy and recommendations. 

Seedburo technical men have solved moisture analysis 
Hifficulties related to grains, nuts, dehydrated foods, cocoa, 
otton linters, silica gel, zeolite and numerous other products. 
Duite likely they can help you. Their recommendations are 
pnbiased because Seedburo handles a wide selection of mois- 
re testers—one for every need. The Steinlite one minute 
moisture tester is fast, accurate, easy to use. Calibrated against 
bificial oven methods. 


COMPANY 





744 CONVERSE 
BUILDING 
CHICAGO 6, 
ILLINOIS 









EQUIPMENT 


U 








wet teint 
whl ont on EMPLOSION? 


| PEAK PRESSURE 


. to pro- 
r combus 

. 4 single 
ling device 
' be added 
1justments 
ng the air- 
| the same 
» with pro- 
previously 
America! 















OR RATE 
OF FLAME JOP DEAD 
PROPAGATION? ‘CENTER 


SEEING NOW 
ADE POSSIBLE BY 
EMARKABLE NEW 
LECTRONIC FEA- 
URES OF 


PRESSUREGRAPH with Syncro-Marker 


eproduces on oscillo- 
raph screen, accurate 
icture of pressures 
ting and after ex- 
osion, relates pres- 
te Variations to 
me, top dead center, 
ingular velocity, etc. 
Iso accurate tracing 
rate of flame propa- 
tion. See pressure- 
me characteristics of 
utomotive, jet and 
Diesel engines, also 
ompressors, pumps, 
tc, Operates over 
inge from static up to 10,000 cycles at pressures from 0 to 10,000 Ibs. 














Ra 


Engine 
Pickup 





conjunc: 
al Instru- 
tol ‘Ther: 
ustrument 
asure a-t. 
or milli- 
es: meas 
individual 
ywer in 8 


Angular Sync Pressuregraph Syncro-Marker Oscillograph 


Send for description and full engineering data 


ELECTRO PRODUCTS LABORATORIES 


8 W. RANDOLPH ST., CHICAGO 6, ILL. Phone STAte 7444 














an (YN es 
MERIA 


MICROMANOMETER 
FOR 










INSTRUMENTS 























@ This new, efficient in- 
strument is used mainly 
for calibrating low pres- 
sure instruments and other 
devices. It can be employ- 
ed also as a conventional 
manometer for reading 
pressures or vacuums. 


Highly sensitive, the Meriam 
Micromanometer permits 
readings to plus or minus 
.001” water pressure. Most 
rugged, and unequalled 
in simplicity Not the 
least complicated or mys- 
terious, it can be han- 
dled successfully by the 
average operator. 


Ask for Bulletin 25 


THE MERIAM 
INSTRUMENT CO. 


10958 Madison Avenue m 
Cleveland 2, Ohio 


7 
Patent Applied For 


MERIAM . 
: Passi 


SUED SLIGRED 191} 
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BEAT FREQUENCY GENERATOR 


The six inch ae of the Type 140-A Beat F 
readability 


TYPE 140-A 


FREQUENCY COVERAGE 
20 cycles to 5 mc. 


ator has been planned for maximum 





and rapid setting, with combined scale lengths of 2 by low and high ranges exceeding 22inches. 
en coverage of the entire audio spectrum is possible without bothersome range switching. 


SPECIFICATIONS: 


Frequency Range: 20 cycles to 5 megacycies in two 
ranges. Low Range; 20 to 30,000 cycles. High Range: 
30 ke to 5 megacycies. libration: Accuracy 
+2 cycles up to 100 cycles, 4 2% above 100 cycles. 
Adjustment: High and low ranges have individual zero 
beat adjustments. Low range moy be checked against 
power line frequency with front panel 1 inch cathode ray 


BOONTON RADIO 


Barton 


INSTRUMENT COMPANY 
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se STATE 


tube. Output Power and impedances: Rated power output: 
one watt, available over the low frequency range from 
output impedances of 20, 50, 200, 500, 1000 ohms, and 
over both ranges from an output impedance of 1000 
ohms. Outpuf Attenvator: Five steps: X1.0, X0.1, X.C1, 
X.001, X.0001. Distortion: 5% or less at 1 watt outpst; 
2% orless for Ye voltage output. Write for Catalog “’D”’ 


Ke 


alte 
ELECTRIC PRODUCTS 
TIME SWITCHES 


Ruggedly constructed 
Automatic Switches have 
visible dial in tamper proof 
compact cabinet... pure 
silver contacts... 2 to 24 
“on and “‘off"' operations. 
For any load . . . for every 
installation an Automatic 
time switch or Interval 
Timer will deliver superior 
performance. 


s or Manually Wound 


FLASHERS 


Automatic heavy duty, 
motor driven Flashers 
available in circuit ar- 
rangements for every con- 
ceivable effect. Pure silver 
contacts. Models for any 
load or purpose. 
Chasers Spellers 


RELAYS 


Automatic manufactures 
a complete line of depend- 
able relays for industrial, 
business machines, radio, 
ge and many other 

open, or can type 
with ‘tubecheee, plug- 
features. 


fe Engineering Department 


In Switches, Flashers and. 

Relays where dependable 

rformance is paramount, 
for the ‘“Diamo 

Seal for Diamond Quality’: 


SAE MD WRITE TODAY! 
Automatic Llecte % 
MANKATO, 


ST., MINNESOTA 





of circuits; telemet: 
totalized load. It px 
proportional conversion from 
to d-c. millivolts. Outstandi: 
is speed: less than 0.5 sec. t 
sponse between a change in 

load and development of p: 
emf.”—G. P. Lonergan, The |} 


number 
power or 


1939. “The NBS High-H Permean 
ter, designed to meet the need for mag. 
netic testing at magnetizing forces ¢o 
siderably higher than previously attain- 
able in testing apparatus, can be used 
to make accurate measurements at mag. 
netizing forces up to 5000 oersteds. De- 
veloped by Sanford and Bennet of the 
NBS.”—Hugh Odishaw, National Bv- 
reau of Standards. 


1939. “Development of smooth land 
ing systems, accurate radars, and hig} 
ly directive television relay links bk 
longs to the era of microwave power 

. Invention of the Klystron by the 
Varian brothers opened this new era 
by offering the first satisfactory meth- 
od of generating continuous microwa\ 
power in practical quantities. Sperr 
picked up development and in 1939 ir 
troduced its first klystron. .. . flex 
bility of the klystron stands unmatched 
in the microwave world. ”—C. H 
Jones, Sperry Gyroscope Co. 





1939. “The Sheffield ‘Multichek’ : 
multiple electric gage measures a num- 
ber of dimensions simultaneous!). T0- 
erance is adjustable and is accurate 
within ten millionths of an inch. This 





Permeame- 
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is Replacement 
} for “‘Snap- 
" Giseonnect 


nent panel wiring, relays, lights, etc., on cars, trucks 


Sactemetic controls on washers, ranges, dishwashers, radios, 
Ditediesine units, etc. 
is, li e 
Seta tease, 
“SHUR-PLUGS” provide easy convenient replacement of ‘snap-in’ 
eminals without fuss or hazards of soldering. Applied in matter of sec- 
ds by AMP hand tools, pneumatic-powered hand tools or foot or power- 
erated presses using positive, permanent AMP pressure crimp. Superior 
» soldered connections in strength, conductivity and corrosion resistance. 
AMP “SHUR-PLUGS" ore available for standard 16-14 stranded wire 
nd are designed to make perfect ‘‘snap-in'’ connections with standard 
mole fittings. 
Catalog Section 52 gives you complete details — write today for 
our COpy. 


IRCRAFT-MARINE PRODUCTS Inc. 


506 NORTH FOURTH STREET, HARRISBURG, PA. 


Sole Canadian Representotive : 
_ MANLEY & SONS, LTD., 82 Adelaide St., E., Toronto, Ont., 


on tractors and other industrial 


Coneda 


OR ECONOMY AND SAFETY 


a ais 


Water Temperature 
a. Control 











for 
HOT WATER 
HEATERS 
e 


if S | 
~ INDUSTRIAL 
Rx» ; PROCESSES 
: © 
| SHOWER 
BATHS 


} = 
= | HOSPITAL 
HYDRO- 
THERAPY 
+ 
PHOTO 
DEVELOPING 
etc. 
ET A COPY OF CATALOG No. 3035. This new 
talog shows the most complete line of water 
emperature controls made... capacities ranging 
rom 1 to 10,000 gallons per minute. Whenever 
ou have a problem of water temperature control 
st phone or write our nearest office. With over 50 
ears of experience, we can help you get the best 
pe of control for your requirements. 


Chicago, 2734 Greenview Ave. 
™ York, 231 East 46th St. 


fi 


Los Angeles, 1808 W. Eighth St. 


THE POWERS RECULATOR CO. 


Offices in 47 Cities 7 See Your Phone Book 


How to 
Increase Profits 


Cut = 
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USE KESTER SOLDER 

Today high labor costs are a major problem. Increase 
the efficiency of your production by using Kester Cored 
solders. A top quality: product with a dependable and 
uniform flux core which will increase the speed of all 
soldering operations. 

Use Kester Acid-Core solder for general work; Kester 
Rosin-Core solder for all electrical work. 


KESTER 


KESTER SOLDER COMPANY 
4216 Wrightwood Avenve, Chicago 39, Iilinois 
ZAGTERNM FPLANT: NEWARK, NEW sEREEY CANADIAN PLANT: BRANTFORD, CANADA 
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WHY BUY 
3 UNITS 


when 


| TWIN SEAL UNIT 
WILL SERVE 3 WAYS 


10,000 psi—no leakage or seepage 


1 PORTABLE PRESSURE TESTING 
Weight, filled with oil, 8/2 Ibs. 


2 BENCH WORK WITH TEST GAGE 
mounted on aluminum drip pan 


3 DEAD WEIGHT TESTING 
shown with dead weight attach- 
ment mounted on unit. 
Write for Bulletin 


MANSFIELD & GREEN 


105! Powe LEVELAN 


High precision OPTICAL PARTS 
for Research, Development 
or Production. 

e 
PARABOLIC or SPHERICAL 
Mirrors. 

a 
LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 

a 
Natural or Synthetic 
CRYSTAL OPTICS. 

e 
Complete optical 
INSTRUMENTS. 

7 
Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 
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CLEANING? 


Don't tear down 
your instruments! 


The ENG-SOL Method 
of Precision Parts clean- 
ing now makes it possi- 
ble to whisk away finger- 
prints, oil, grease, dirt, 
lapping compounds, ab- 
rasives, lint, or other 
contamination. 


Our bulletin "Precision 
Cleaning" describes this 
new high-velocity com- 
pressed air method of 
cleaning. 


Send for it—today. 


PASSAIC ANALYTICAL 
LABORATORIES, Inc. 


228 Aycrigg Ave. Passaic, N. J. 


particular instrument, n 
Smithsonian Institution . 
5,815,665 37-mm. shells at 
Arsenal between 1940 a) 
total of 29,078,325 dimen: 
saved 4,000 days’ work ov: 
hand gaging methods.”—C. 
ton, Sheffield Corp. 


1939. “The Hewlett-Pack: 
founded to manufacture th 
invented and developed by 
Hewlett a new appro 
problem of audio oscillators . , . jy, 
formance considerably superior to ; 
struments previously available, may 
of them at several times the price , 
the -hp- instrument. We believe th, 
this oscillator represented a reat coy 
tribution to the electronic and measy, 
ment fields . . . a stable, reliable soy, 
of audio and low radio frequencie 
During the war this fundamental >; 
cuit was used in many types of rads 
equipment, underwater sound me 
[ete.]. Because of its stability 
and ease of construction . 
accepted and used. ... The fund 
sistance-tuned circuit of the -hp 
audio oscillators is shown in 
(our only item for Instruments’ 


Frequency determining 
“ RC Network 


fee 
> FEEDBACK NEGATIVE 
FEEDBACK 


R, — Ro c, Co 
BASIC CIRCUIT OF OSCILLATOR SECT 


The resonant frequency of this network | 
inversely proportional to the product of 
sistance and capacitance. Thus the chang 
in resonant frequency of this circuit 
three times as great as that of the coil 
capacitor circuit. A ten to one frequ 
change is easily possible with the resistanc 
tuned circuit. The R-C frequency-determin 
ing network is operated in conjunction wit 
a stabilized amplifier. Positive feedbach 
apnlied to this amplifier through th 
sistance-tuned network, resulting in 
effective Q for the circuit. Negativ: 
back . .. operates in conjunction wit 
non-linear resistor to limit amplitud 
decrease distortion. It also helps pro 
constant and extremely stable output 
the entire range. This company has « 
the circuit to the public in many combi! 
tions . . . While other instruments « 
oped by this company have made £! 
contributions to the measurements indust 
we believe that the ‘200 series lat 
is the most far-reaching .. .’—W. N 
dred, Hewlett-Packard Co. 


ff 


1939. “A Pupillometric Exposure M 
ter, developed by J. B, Saunders of ' 
NBS, is a screen with opaque and tral 
parent areas so shaped and spac‘ d as 
serve as an accurate and sensitiv: § 
of the pupil size, which, when mea 
calibrated, serves as a measur 
values for photographic exposures 
of the pupil is compared with th: 
different sizes of opaque disks | 
the smallest disk that yields an 
shadow on the retina. The devic« 
brated against the reaction of the 
known illuminations. Patent al 
under Serial No. 198 586.”—Hugh 
National Bureau of Standards. 


To be concluded. See 


The s 
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VE previr 
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k: Ci 
San Draft Gages 
y William | Ta) 

Poach to thai : 
TS... pe : PRACTICAL, 
perior to j i 
ilable, man , CONVENIENT * 

th price ? e y Manual Reset Available 

believe th and Economical 9 Compect 

a £reat co Withstand Pressures to 150 PSi 
and Measure 4 ES Operating Pressures to 100 PSI 
‘liable sour e al Operating Range—Vacuum to 100 PSI 

fre quencieg Differentials — 3 water to 20 PSI 
lam ntal ¢i) HAYS offers a complete line of pointer 
pes of rade type draft gages designed to fit every need and every budget. , SR 
gee No longer is it necessary to buy a large gage when a small Designed for wide industrial application. Model 420 is a single 
ity, flexi} one is available that will serve quite as well or better. No longer pole, double throw switch: Model 430 is a dual single pole, 
a iniversall MI os hove the tocece Haye clock yee cl a double throw switch. Economical low-current operation Oper 
o ental r¢ ts panges of dralt or pressure from 0 to 120 inches of water ator cannot tamper with this dustproof switch, yet sealed lock 
n the sketcf For ranges above 100 inches, Bourdon Tubes are used. For full ring permits convenient adjustment Protected against atmos 
’ chror description of these better gages, in all sizes and ranges, send pheric corrosion. This durable, accurate switch will withstand 
for Bulletin 45-667. total vacuum. Our engineering staff stands ready to work with 
you on your specific applications. Write today! 
* 


+—i€ 


fé| JAYS CORPORATION 


(5) r TRUMERTS MICHIGAN CITY. INDIANA. | A MANUFACTURERS OF Geoue A Siarbird EQUIPMENT 


Dept. A-1, 950 North Highland Avenue, Los Angeles 38, Calif. * 


: PTPANIC PROPORTIONING AUTOMATIC Electronic 
































aa RE} LEVEL CONTROL 
yroduct of re t sii, Cemimciiigan : 
Dy Torry NOW... | 
the coil-and an improved ELECTRODE 
= peer industrial type | ELECTRONIC LEAD-IN CABLES 
hi rerpmen PROPORTIONING 
junction wit RELAY utilizing the 
» feedback i sensitivity of a 
ogy proven electronic 
egative fe circuit for providing 
ction wit prompt corrective move- 
aoe : ments of devices used for 
output ov the regulation of temper- 
y has on ature, pressure, flow, etc. 
iny comol 
vow - TYPES 
nts Inst AVAILABLE = 
en ] RELATROL RELAY: providing Manual Load On ane 
Compensation feature. Requires 100 ohm VALVE, ETC. 
slidewire in actuating instrument and 
‘posure Me valve operator. : 
lie of tl BALANCER RELAY: features Auto- 2s _— - For Open and 
. and tran matic Load Compensation (reset). eet — * Closed Tanks, Pipe Lines, 


paced as | 
hive 


Actuating instrument requires 


100 ohm slidewire plus “H” Sumps, etc. 


ured and ee Improved design with ad- 
The s Dot Engg te ce 4 justable conductance con- 
pe mre 2 ‘ trol. For all liquids. De- 
imbral a eh, yal ‘ j pendable. Positive. Safe 
capil ae 7] as aan Can be used in multiples 
ad a TIMERS: STANDARD LINE AND SPECIAL —_— WRITE for bulletin 141. 
/ AUTOMATIC TEMPER ., INC. 
a em oe nee Aha pe TRIMOUNT INSTRUMENT CO. 


37 W. Van Buren St. Chicago 5, Ill. 
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The Month’s NEW INSTRUMEN 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE is 





Oxygen Recorder 

New “Magno-Therm” continuously 
indicates the percentage of oxygen in 
industrial gases, utilizes new non- 
chemical mehod based on oxygen’s high 
paramagnetism as sketched in Fig. 1. 
Magnetic convection current being pro- 
portional to percent of oxygen in the 
continuous sample, cooling of wire 


CRIGLM (8 PULLEO 1 O FOCRT WOT CLIGEN, BF/MS 6835 
OF STRONGEST MAGHETHC , (8 rusMee 


oer oF Fe 





} 
_ COMPARISON 
CELL 
(OUTSIDE oF 
MAG. FIELD) 


MEASURING 
CELL 
(ON MAG. FI 


HEATED 


PASSAGE 


likewise depends on this percent; there- 
fore, temperature of wire is a function 
of oxygen percent when other factors 
are kept constant and measurement 
of wire resistance is a measurement of 
oxygen percent. Fig. 2 shows actual 
construction of analyzer unit designed 
to eliminate or minimize sources of 
error. In each instrument, entire ana- 
lyzing section is fibreglass-insulated 
and thermostated at 130°F. Fig. 3 


AMPLIFIER AND 
VOLTAGE REGULATOR 


shows self-balancing cireuit and servo- 
driven recording pen. Since relation of 
wire resistance to percent oxygen is 
not linear, a properly-shaped cam is 
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interposed to permit use of printed 
charts with linear scales. In addition to 
pen, complete instrument (Fig. 4) fea- 
tures a large power-driven indicating 
pointer. Several types of gas-sampling 
systems (not illustrated) are available, 
such as aspirator type, centrifugal- 
blower type or positive-displacement- 
pump type. Accuracy is 0.25% oxygen 
up to 20%; or 2.5% of range up to 
100%. Minimum recorder range is 
0-5%. Glass-coated measuring wires and 
other. refinements minimize risk of loss 
of calibration; minimal maintenance is 
assured by non-chemical method which 
obviates need of replenishing solutions, 
cleaning containers, etc. Fig. 5 shows 
a four-unit recorder; large indicator 
and Pen No. 1, oxygen 0-10%; other 
three units as specified (temperature, 
water level, fan speed, etc.) —The Hays 
Corp., Michigan City, Indiana. 


Piease mention number 201 when filling out card 





Thermocouples 


Newly-completed series of pyrometer 


thermocouples is announced. Latest 
thermocouple is a closed-end type with 
a silver tip, said to be suitable for 
highly accurate temperature readings 
on hot metal, rubber or plastic sur- 
faces.—K. H. Huppert Co., 6830 Cot- 
tage Grove Avenue, Chicago 37, Illinois. 
Please mention number 2¢42 when filling out card 





Geiger-Mueller Tubes 


New family of Geiger-Mueller 
Counter Tubes have been redesigned. 
Exclusive developments are said to in- 
clude direct bonds between mica and 
metal and mica and glass. Tubes are 
for beta, gamma and x-rays.—Amperex 
Electronic Corp., 25 Washington St., 
Brooklyn 1, N. Y. 


Please mention number 293, when filling out card 





Thermocouple Protecting Tube 


New “Serv-rite” heavy-wall cast-iron 
thermocouple protecting tube is report- 
ed to have a much longer life and to 
be more practical and economical than 
the ordinary cast-iron tube used for 
molten aluminum, zinc and die-casting 
metals. X-ray inspection reveals three 
factors: uniform wall thickness, free- 
dom from casting defects and good 
welding. New tube is furnished with a 
%&” wall thickness and a 15/16" ID.— 
Claud S. Gerdon Co., 3000 S. Wallace 
St., Chicago 16, Ill. 


Please menticn number 294 when filling out card 


Strain-recording Sy 

New “Type M” stress-stra 
is controlled by two “Mi 
(variable miniature transfo) 
into strain follower and rec 
anisms. In operation, chan, 
mation in specimen actuat: 
core of strain-follower “Mix 
unbalancing an electric circu 


Micrometer 


Mcroformer Reversible 
\ ot Servomaor 


cludes similar “Microformer” 

er. Output is amplified to driv: 
motor which moves core of rec 
“Microformer” (thus rebalancing 
cuit) and rotates recorder drun 
portion to specimen deformation. | 
responding values of applied |oad 


AMPLIFIER SECTION 


MICROMETER SCREW mICROKORME® Fig.2 


recorded by movement of stylus paral- 
lel to axis of recorder drum, actuated 
mechanically by testing machine |oad 
indicator. Fig. 1 is a schematic dia- 
gram of system; Fig. 2 shows recorder 
mechanism with recorder drum ané 
stylus removed to show amplifier sec- 
tion. Although new system is intended 
chiefly for strain-recording devices de 
signed to magnify strain 1000 

more, it is also adaptable for recor 
almost any pair of variables.— Bald 
Locomotive Co., Philadelphia 42, Pe 

Please mention number 2¢§ when filling 





“Outside Temperature” 
Controller for Buildings 


New fully-modulating system of ten 
perature control for commercial 4 
industrial buildings regulates insit 
temperatures in accordance will 
changes in outside climatic conditions, 
is applicable to either hot-water ° 
steam heating plants; supplements 
maker’s “Weatherstat” system. Syste! 
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Editorial 


NFERENCE STATISTICS 


Final figures on the attendance at the 
ond Annual Instrument Conference 
d Exhibit in Chicago last September 
ere recently released by Secretary 
himbach, and the breakdowns by indus- 
ry, occupation and location make very 
teresting reading. It is not our inten- 
on to reproduce the complete break- 
bwn chart here, inasmuch as this in- 
rmation is of more value to the ex- 
ibitors and prospective exhibitors— 

d has been sent to them recently. We 

ould like to share with all our readers, 

owever, some of the more interesting 
gures from these breakdowns. 

The total attendance at the Confer- 
mee was 7086, of which 6555 were 

assified from the McBee Keysort reg- 
stration card fil-. 124 foreign visitors, 

39 students, 193 registrants’ wives, 
8 publications and 12 advertising agen- 
es registered to make up the total of 
186, but were not classified in the final 

bulation. 

By occupational breakdown, it is in- 
resting to note that 193 presidents, 
87 owners and 164 vice-presidents of 

ous concerns were in attendance. 
by far the largest occupational group 
epresented (and this is significant) 
yas the 1265 plant, maintenance, elec- 
rolysis, packaging and industrial engi- 
eers! The next largest group consisted 

f 896 sales engineers and sales-adver- 
ising managers, 238 directors of re- 
earch, 224 design engineers, 221 instru- 
nent department superintendents, 200 
eneral superintendents, 197 chief engi- 
eers and 129 instrument engin-ers 
egistered, as well as several hundred 
ther executives, ene’neers and techni- 
lans in other classifications. 

These figures are admittedly nicked 
rom the chart for a purpose—that of 
indicating the high caliber of the people 
ttending the Conference and Fxhihit. 
However, when it is considered that the 
lerks, stenographers, secretaries, “mis- 
ellaneous” and untitled visitors totalled 
but (approx.) 800, or about 12 percent, 
ind that everyone else in attendance 
was associated intimately with instru- 
ents and instrumentation, we believe 
we are justified in feeling proud of that 
thowing, 

The industrial breakdown shows that 
Mf the 1265 plant, maintenance and in- 
lustrial engineers present, 214 were ex- 
hibitors’ representatives; another 107 
‘presented instrument manufacturers, 
—" those not exhibiting at the Con- 
rence, 


Hugh E. Ferguson, Treas. 
Richard Rimbach, 


Exec. Sec’y. 


No, 2 


The largest single group in the indus- 
trial breakdown was, naturally, the ex- 
hibitors’ group—1610. This includes 47 
presidents and 67 vice-presidents, 20 
owners, 28 directors of research, 85 
chief engineers, 51 design engineers, 64 
instrument mechanics, 492 sales engi- 
neers and 214 industrial engineers. 
Others in this group range from clerks 
to executives, classified in 27 other cate- 
gories. Of the men they did business 
with, the “customers,” the chemical pro- 
cessing industries provided 462, elec- 
trical manufacturers 284, food products 
261, iron and steel products 354, ma- 
chinery 487, petroleum products 339, 
research laboratories 245, and another 
1700 or so from other fields (schools, 
government, institutions, automotive 
and aircraft industries, and others). 

Another interesting breakdown was 
made on a geographical] basis. The East 
North Centra states (Ohio. Indiana, 
Illinois, Michigan and Wisconsin) pro- 
vided the greatest number of regis- 
trants—5683. 4536 of these were from 
Illinois alone. The next largest group 
came from the Middle Atlantic states 
(New York, New Jersey and Pennsyl- 
vania)—624. 

Except for Illinois, Indiana sent the 
largest state delegation — 488. New 
York with 280 was next, with Pennsyl- 
vania competing strongly with 260. Fol- 
lowing these came Wisconsin and Ohio, 
with 285 and 234 respectively, Michi- 
gan with 190, New Jersey and Massa- 
chusetts with 84 each, and Missouri 
with 75. Low honors were shared by 
Kansas, Montana and. Mississippi, 
with 1 each. Other states were repre- 
sented by from 2 to 50-some each, 
Canada by 40 and all other countries 
by 87—for a grand total of 7086 as pre- 
viously reported. 

To obtain further information about 
the attendance at the Conference and 
Exhibit, a questionnaire was sent out 
shortly after the event to several thou- 
sand individuals who had registered. 
Approximately 40% of the completed 
questionnaires were returned in time 
to make a January release to the ex- 
h:bitors, and we believe that some of 
the facts brought to light are interest- 
ing enough to pass on to everyone. For 
example, the number of days in attend- 
ance was approximately as follows: 

y 9% 
52% 
18% 
8% 
5% 


8% 


day 
day 
days — 
days — 
days — 
days — 


7 CO DO Rte 
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Another interesting breakdown was 
the division of time between the tech 
nical sessions and the exhibit. 67 per 
cent of those reporting stated that they 
spent more time at the exhibits, while 
only 8 percent spent more time at the 
meetings. 25% reported that they di- 
vided their time evenly between the 
meetings and the exhibit. (These fig 
ures represent only the visitors—not 
the exhibitors.) 

Many more interesting facts and fig- 
ures can be gleaned from the complete 
breakdowns, but most of them are of 
interest primarily to the exhibitors. It 
can be appreciated that to obtain and 
tabulate this vital data was no small 
job, and much credit is due to Secre 
tary Rimbach and his co-workers for 
the time and effort put into it. The de 
cision to use the McBee Keysort cards 
(which the Society intends to continue 
using) for registration purposes con 
tributed greatly to the rapidity with 
which the final tabulations were ob 
tained; the results of this classification 
and questionnaire will show up in big- 
ger and better Conference and Exhibits 
in the future. 

So “Make a Date—Philadelphia in 
’48.”’ Let this be another reminder that 
the Third National Instrument Con- 
ference and Exhibit is to be held in 
Convention Hall, Philadelphia, from 
September 13th through the 17th, 
1948, See you there. —R. R. Proctor 


> Be P 

Editor's Notes 
1. PHILADELPHIA EXHIBIT 
SOLD 

It has just been 
cations Committee of 
Instrument Conference 
over half of the available 
tion Hall, Philadelphia, has already been 
sold and allocated as of January 20, 1948 
Space has been allocated in the order in 
which reservations were received 

All space allocated at the first meeting 
of the committee (consisting of Messrs 
White, Trapnell. Krieg Adler and McKin 
ney of the Philadelphia Section) was 
served by exhibitors at previous ISA 
ferences, who were given a 30-da 
over new exhibitors. Of the i*J 
available in Convention Hall, 101 have 
sold to 68 second- and third-time exhibi 
tors. 

2. PRESS 
IZED 

A Press Relations Committee to handle 
the publicity for the Philadel’ hia Conf 
ence and Exhibit next September 13-17 
been organized with Mr. H. Cabot 
man, All cooperating societies will be 
resented on this committee, but the ni: 

f the members were not available at 
writing. 

Mr. Cabot reports that progress has been 
made on the contacts with Philadelohia 
newspapers, that displays are being ar 
ranged for in one or two of the larger 
store windows in Philadelnhia prior to an 
during the Conference, and that plans have 
been drawn up—and tentative ar 
rangements already made—for the rossible 
telecasting of two of the ISA meetings! 
Arrangements for the set-up of a press 
fice have already gotten beyond the 
sion stage, with Messrs. Cabot, Gra¢ 
timbach handling the details 

All in all, it appears that Mr. C 
his committee have gotten off to 
lent start, and if the Philadelphia 
ence next September doesn’t get 
publicity it can use, it will be through no 
fault of the Press Relation Committee. 
More power to you, Mr. Cabot 
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reported by the Allo- 
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%. Tue NEEDLE Points To 

New Jersey, Niagara Frontier and Wash- 
ington for the most interesting reports, all 
of which we classify “recomnmiended read- 
ing” for everyone. Also smaller needles to 
Kastern New York, Richland and Southern 
Michigan for very good reports. 


General News 
1948 E MAILED 

Contract forms and information concern- 
ing the Third National Instrument Exhibit 
to be held in Convention Hall, Philadelphia. 
next September 13-17 have been mailed to 
prospective exhibitors, according to Execu- 
tive Secretary Richard Rimbach. 

In December contracts for exhibit space, 
plus other literature and the occupational, 
industrial and geographical breakdowns of 
the attendance at the Chicago Conference 
and Exhibit in September, 1947, were sent 
out to all those who exhibited at the Chi- 
cago Conference. This mailing was the first 
solicitation of reservations for booth spac¢ 
at the Philadelphia Conference, and was in 
accordance with the agreement made with 
the Exhibitors’ Committee that the Chicago 
exhibitors be given thirty days prior oppor- 
tunity for the selection of space. 

In January a general mailing of con- 
tracts to all prospective exhibitors who did 
not exhibit at Chicago was made. 

Further reports on the progress of the 
sale of space will be published in the 
Journal the information is released by 


XHIBIT CONTRACTS 


as 


the Philadelphia Exhibit Committee. 


New SecrioN ORGANIZED IN RICHLAND 
WASHINGTON 

On January 1, 1948, the thirty-fifth Sec- 
tion of the LS.A. was issued its charter, 
bringing into the Society 91 members from 
the Richland, Washington, area. 

Quoting from the letter of application 
dated December 12, 1947. and written by 
the Secretary, B. E. Woodward, “This or- 
ganization has been formed... for the ad- 
vancement of the various phases of instru- 
mentation. One of the objectives of the or- 
ganizations is the affiliation with the In- 
strument Society of America. It is the 
purpose of this letter to petition the Execu- 
tive Committee for a Section Charter. b: i 
“Two meetings of the organization have 
been held; the first on November 14, when 
officers were elected and a program com- 
mittee appointed. The second meeting was 
held on December 10, at which Mr, H. D. 
Middel, Instrument Department Superinten- 
dent of the General Electric Company at 
Richland spoke on ‘Instrumentation in Our 
Future.’ 

“Attendance meetings numbered 
sixty-five, and since not all of the same 
interested men were able to attend each 
one, it appears that we can expect a work- 
ing membership of at least 75. (Ed Note: 
91 signed application blanks were received 
December 19th) . Considerable enthusi- 
asm for the organization is apparent. 

“The Program Committee is planning a 
very constructive and educational series of 
meetings, starting with a January meeting 
on ‘Standard Methods of Measurement.’ This 
will be followed by a series on primary ele- 
ments, followed by detectors, recorders, and 
finally automatic control. It is anticinated 
that (this preliminary program will extend 
over a period of two, possibly three years. 
In addition to the regularly scheduled meet- 
ings, it is planned to take advantage of the 
presence of distinguished visitors in Rich- 
land on occasion, and hold special meetings 
on shorter notice. 

“Pending approval of the Executive Com- 
mittee, the group has chosen the name 
‘Instrument Society of America—Richland 
Section.’ 


at both 


ig The officers of our organization 
are as follows: President, E. S. Day. Jr.: 
Vice-President. G. G. Matthews: Treasurer, 
R. W. Lutz; Secretary, B. E. Woodward— 
all of General Electric Company, Hanford 
Works, Richland, Washington.” 


“INDUSTRIAL MARKETING” 
Lauds Chicago Exhibit 

Of the 63 publications which sent rep- 
resentatives to the Second National Instru- 
ment Conference and Exhibit in Chicago 
last September 8-12, “INDUSTRIAL MARKET- 
ING” came out with one of the most inter- 
esting short write-ups of the event in its 
October, 1947, issue. Under the title ‘“In- 
strument Society’s $6 Million Show Drama- 
tizes Expanding Controls Market,” the arti- 
cle dubs the Instrument Society of America 
“an infant industry, previously a stepchild 
of a half a dozen other technical parents 
. .. the lusty claimant for industrial atten- 
tion.” Comparing the LS.A. Exhibit to the 
giant Machine Tool Show which opened at 
the Dodge-Chicago plant a week later, the 
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“Seven acres we got in here—and they hafta go and put this panel smack up against the wa 


article is very complimentary in its de- 
scription of the Conference and Exhibit. 

Of equal interest to “Industrial Market- 
ing” was the registration system used at 
the Conference. The article says, ‘“‘Indus- 
trial Marketineg’s unofficial blue ribbon for 
the neatest exhibit trick of the year goes 
to the (Second) National Instrument Con- 
ference and Exhibit held in Chicago, Sep- 
tember 8 to 12. The trick is the copy- 
righted invitation and registration card em- 
ploying the McBee Keysort system for 
classifiying visitors by industry, occupation 
and location, 5 

A reprint of this article, which includes 
illustrations of several of the larger ex- 
hibits at the Chicago show, has been sent 
to each prospective exhibitor at the 1948 
Philadelphia show. Others who would like 
to read this article may find it in the Octo- 
ber, 1947, issue of ‘Industrial Marketing,” 
page 47. 


AIEE CONFERENCE ON INSTRUMENTATION 
IN PHILADELPHIA IN MarRcH 

The American Institute of Electrical En- 
gineers has announced its plans for a “‘Con- 
ference on Electron Tubes for Instrumen- 
tation and Industrial Use’ to be held in 
Philadelphia, March 29, 30 and 31, 1948, 
according to Mr. Warren H. Tidd of Bell 
Telephone Laboratories, New York City, 
Publicity Chairman. 

Further details were not available at 
this writing, but because it is probable that 
many ISA members will be interested in at- 
tending this conference, the JOURNAL will 
attempt to publish a condensed schedule of 
the meeting in next month’s (March) issue. 


CONSTITUTIONAL AMENDMENTS APPROVED 

In the leading editorial in the December 
issue of the JOURNAL, entitled “YOUR 
Board of Directors,” one of the proposed 
changes in the I.S.A. Constitution was ex- 
plained, togeth2r with the personal hope of 
the Editor that it would be approved when 
brought to a vote by the members. 

The ballots for this and two other pro- 
posed changes in the Constitution were dis- 
tributed to the members after the editorial 
was sent to the publisher and before the 
December JOURNAL made its appearance. 

It appears, however, that the editorial 
appeal was unnecessary. According to the 
tabulation of the ballots returned, as re- 
ported by the Executive Committee, all 
three amendments were approved by an 
average majority ratio of approximately 
20 to 1. 

To review this amendments, which go 
into effect immediately, the changes are as 
follows: 

1. Article VIII, Paragraph (4) is 
changed to read “No regularly elected offi- 
cer, except the Treasurer and the Evecu- 
tive Secretary, shall succeed himself in the 
same office.” 


2. Article IX is changed thu 
graph (1) to read “Each Sect 
elect one member to the Board of 
and shall specify his term of offi 
graph (4) is eliminated, and | 
(5) becomes (4). 

3. Article VIII, Paragraph (2 
read: “This election shall be he 
annual meeting of the Board of D 

New copies of the Constitution 
laws soon to be printed, will in 
changes. 


To ALL SECTION SECRETARIES 

The following changes and 
should be made in the list of Sectior 
taries, Directors and JOURNAI 
spondents published in the Decempb 
issue of the JOURNAL. 

CENTRAL INDIANA: Director—W 
son, Brown Instrument Compar 
North Meridian St., Indianapolis 

CHARLESTON: New Secretary 
Warner. 

KANSAS CITY: New Secretary 
3iackburn, Brown Instrument | 
1621 East sist St., Kansas City, M 

RICHLAND (New Section as of I 
1948): Secretary—B, E. Woodward, Ir 
ment Department (Standards Sect 
General Electric Company, Hanford \W 
Richland, Washington; JOURNAL ‘| 
spondent—John Flickinger, 1005 Rob 
deau, Richland, Wash 

SARNIA: Director—W. J. McKa 
Nerth Brock St., Sarnia. Ontario, 


GENERAL COORDINATING COMMITTEE R 
PROGRESS 

The recently formed General Coord 
ing Committee of the Third Natio 
strument Conference and Exhibit ha 
mitted its first report on the progress 
the plans for the Philadelphia meeting n¢ 
September 13-17. This meeting, directed 
Ed Grace of the Philadelphia Section 
cently appointed Chairman of the ISA N 
tional Meetings Committee, was attend: 
representatives of the ISA, the Ameri 
Institute of Physics, the Meetings and Di 
sions Committee of ASME, the 
Committee of the IIRD of ASME, t! 
delphia Section of ASME, and the 
Subcommittee on Electronic Instrume! 
the AIEE, all of which groups are « 
ing in the Conference. 

According to Secretary Rimbach, th: 
will furnish each cooperating societ 
the necessary meeting rooms and 
ment (projection equipment, etc., 
gas, air, etc.) a booth in the exhil 
aid in arranging for hotel room 
tions, badges and invitations in 
with the name of the society, regist 
service, and speakers’ breakfasts 
society has appointed a member 
General Coordinating Committee, 
appoint a member on the Press R 
Committee, 

These points, as well as the subje 
ter of the various technical paper 


t 


Executiv' 








LS.A. CALENDAR OF EVENTS 












Date of 
Next 
Meeting 





Section 








jorthern Indiana* 






)2 N. Meridiar 


Indianay 


Speaker 







Subject 



















thus: |] Dak Ridge* 
ect I Dntario* 
of D , x) 
fice.” | iladelphia* 
Parag Pittsburgh* 
9 Presque Isle* 
a) W r 
held at ichland* 
’ Direct : 
on and | f: Lente 3/3/48 DX8 Engineers Cl R. P R. B Ta Inst. ( ratios Aut 
iclud I D ( 
Sartsia® 
South Bend* 
lit South Texas* 
‘tion S ge 
aL Southern Michigan 3/10/48 Dr. H. C. Leedy, Ar R S i \ M 
mb ennessee* — 
WoHs ulsa* 
Dany Twin Cities* 
34,0 : : 
\\ ashington 2/16/48 DX8 Pepco Auditorium Dr. F A. Firestor Sperry Pt ‘ I Sy 
‘ayne County* , 
ry W 
Compa _ LEGEND: Meeting only, no dinner—M7, MX or M8 (7 pm, 7:30 pm or 8 pm respectively) D 1) ol 
Mo dinner (6 for 6 pm, X for 6:30 pm, 7 for 7 pm); third symbol time of ieains SE fae than. f ‘ 
of J *No report as of Feb. 11 
ird, Inst 
Sectior 
ord W 
AL © rese “ ‘4 Ac 3 »j x, . j ‘ ‘ s ‘ 1.7 ' 
05 Rot ot ee cech society, Peete discussed discussion of the new By-laws of the Sec CUMBERLAND 
ti ; Co eetl 60 the zeneral Coordi- tion. The new By-iaws were proposed in an The Cumberland Section held its regular 
—_ 1Ung vommittee, and work assigned (in effort to bring the organizational structure j;yonthly dinner-meeting on Tuesday, De 
cha ome cazes i. is already under way) to the of the Section more in line with that of the w 16 e Algonquin Hotel with 
0, Cal ther co tt ¢ 3 ‘ > ae yagi - . : cember 16th, at the Algong 
tars mmittees and subcommittees. Pre- National Society. This discussion took up president Harry Stern as toastmaster 
fre program information will be avail- most of the evening, and the matter was The speaker of the evening was Mr. R. 
E REPO Oe y April or May, according to Chair- referred back to the special By-laws com- jy § Pigott, Chief Engineer of the Gulf 
— net 7, and complete details by the mittee for further study and revision befor Research and Development Company of 
wy - ; ‘ being put to a general vote. Pittsburgh. Mr. Pigott’s talk was entitled 
itional Ir Py JOURNAL will report the progress During the usual delicious refreshments, “Buy on. Performance and Depend on 
t has ] . = various committees as rapidly as _ further discussion arose over the forthcom- Brands.” It dealt largely with lubricant 
rogress ich information becomes available. ing Electronics course and proposed ways and gasoline testing methods and instru 
ee ib — of cutting down the amount of time spent mentation, and included quite a discussion 
ten . on business in our regular meetings. on automobile engine performance. The lec 
ISA Ne EDUCATION COMMIT?EE MEETING — 17th py meeting of the Aruba tyre was well illustrated with slides and 
4 7 Section was held on January 6th, also at roved very interesting to all present. 
ttended | _Dr. E. D. Wilson, Chairman of the Edu- the Engineers Club building. Following re- talaichas ”—_G. WILLIAM HARRIGON, Corr 
American ation Committee has called a meeting of ports by the various committee chairmen, 
and Div the Chairmen of the Sub-Committees of the proposed Electronics course was dis- DETROIT 
I xecutl the Education Committee. The meeting will cussed further ,and it was ugreed to get it a> ried 
tl Phila- be held in the Chemistry Department at under way immediately with “The Ele- The December meeting featured a lec 
the Joint he Worcester Polytechnic Institute on ments of Radio” by Marcus, Marcus and ture and demonstration by Mr. J. A. Good 
uments March 12th at 10 a.m. All ISA members Horton as a text to find out what level of of the Diamond Power Specialties Com 
coope interested in education are welcome. technical knowledge our study should be pany of their industrial television equip 
Is —$—$ _. based upon. ment. It proved to be a decidedly interest 
Teegt S : new regular feature was introduced ing topic, as shown by the number of 
> ection News under the title “Current Events in Instru- questions asked, and Mr. Good’s descrip 
a ee ; mentation.” Each meeting will henceforth tion was clear to the uninitiated as well as 
7 om ARUBA bring us one or more short talks by mem- useful to those who have had experience 
eepit Our 16th regular meeting was held on bers covering newly installed pieces of in TV. | 
: Shee ~ecember 4th at the Engineers Club build- equipment in the refinery or in the colony. The principal uses to which the equip 
ot ati ing This being the first business meeting The discussions for the evening were “The ment is being put at present are ones in 
gl - eld since the election of new officers, Electrocardiagraph” by George Eckelson which it is important to show process in 
ts “the President Jim Lopez formaily thanked the and “The TELEFOUL” bowling alley auto- formation in a place remote from the 
aad wr tiring committee chairmen of the perma- matic foul judging equipment by Bob Mac- source—for reasons of safety, convenience 
age ee ment committees and appointed the new Millan. or economy. Typical examples cited were 
R hairmen for the coming year. The membership expressed the opinion (1) control of atomic energy and other 
_ The visit of Mr. Tuininga, Chief Instru- that Chairman MacNutt of the Program processes which are too “hot” to approach 
je . ment Engineer for the Dutch Shell C.P.I.M. Committee had introduced a worthwhile a , : 9 
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and interesting feature.—L. McGrew, Corr. 
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Moisture Measurement With An 
Electronic Dew Point Indicator: 


By VERNER E. SUOMI 


(Director, Department of Meteorology, University of Chicago, Chicago,Ill.) 


instrument that 

can accurately and conveniently 

measure the moisture content of 
air samples at low temperatures has 
long been recognized, This need has be- 
come particularly pressing during re- 
cent years because of the enormous in- 
crease of aircraft activity in the strato- 
sphere. This paper describes an instru- 
ment that can accurately and rapidly 
measure the moisture content of air 
samples over a wide range of tempera- 
tures. Although it was developed pri- 
marily for meteorological uses, it has 
many interesting possible applications 
in industry and agriculture. 


HE need for an 


INTRODUCTION 


The most common expression for the 
moisture content of the atmosphere is 
relative humidity. Relative humidity is 
defined as the saturation ratio ex- 
pressed in percent— 


e 
— — Relative Humidity 
es 


100 X (1) 


where e is the partial pressure of the 
water vapor in the air and es is the 
saturation vapor pressure correspond- 
ing to ambient temperature. 

The relation between saturation 
vapor pressure and temperature can be 
expressed very nearly by 


log —- C 
es — — + 
z 


where M and C are constants. 

The saturation vapor pressure in (1) 
and (2) is defined by the equilibrium 
condition between a flat surface of pure 
liquid or solid and the vapor above. 
That is to say, as many molecules leave 
the surface as return to it in unit 
time. Since it is possible for water to 
exist below the freezing point either as 
ice or as supercooled liquid, it is neces- 
sary to snecify whether the saturation 
vapor pressures for water below 0°C 
are measured over ice or water. Tabu- 
lations of saturation vapor pressures 
are given, for example, in the Smith- 
sonian Meteorological Tables!. 

According to Dalton’s Law, the total 
pressure of a gas mixture is equal to 
the partial pressures e; of the individ- 
ual gases. Unless the individual gases 
enter into chemical combinations, the 
partial pressure of one is independent 
of the presence of the others. The par- 
tial pressure of water vapor in the 
atmosphere is therefore a measure of 
the quantity of vapor contained in a 
given volume. It may be noted that the 
relative humidity alone does not speci- 
fy the water vapor content of an air 
sample uniquely. 


*Presented at the Second Annual Confer- 
ence of the Instrument Society of America, 
Stevens Hotel, Chicago, Ill., Sept. 8-12, 
1947. 

Nore: Statements and opinions advanced 
in papers are to be understood as individual 
expressions of their authors and not those 
of the Society. 
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The temperature for which the am- 
bient vapor pressure e corresponds to 
saturation is called the dewpoint tem- 
perature. Thus, if an air sample is 
cooled to its dew point it will become 
saturated, and if cooled below its dew 
point it will become supersaturated un- 
less sufficient condensation nuclei are 
present to permit condensation. The 
condensation products do not form a 
flat surface, but appear as droplets or 
crystals. Since saturation vapor pres- 
sures over flat and curved surfaces are 
slightly different the actual dew point 
does not have exactly the same value 
as the dew point defined above. The dif- 
ference involved is small and is ignored 
in most cases. 





The Author 


Mr. Suomi received his B.E. degree 
in 1938 from Winona State Teachers 
College. He served as science teacher 

in various high 
schools during the 
mext few years, 
and in 1942 com- 
pleted a profes- 
sional course in 
meteorology 
at the University 
of Chicago. Be- 
cause of the then 
intensive wartime 
meteorology 
training program, 
Mr, Suomi was re- 
tained as a staff 
bember by the 
University of Chi- 
cago to participate in the expanded 
program, In 1943 a Laboratory of Ex- 
perimental Meteorology was organ- 
ized at the University, conducting 
research in methods of probing the 
atmosphere. A large portion of this 
research was concerned with moisture 
measurement. Mr. Suomi was made 
Director of this laboratory in 1946. 











Other measures of atmospheric mois- 
ture content are: 


Absolute Humidity: The density of 
the water vapor. 


Specific Humidity: The ratio of the 
mass of water vapor to the total 
mass in a given volume of moist 
air. 


Mixing ratio: The ratio of the mass 
of water vapor to the mass of air 
in a given volume of moist air. 


Precipitable Water: The depth of 
liquid water that would be ob- 
tained if all the water vapor in a 
column of uniform cross section 
were precipitated. 


Equation (2) shows that for tem- 
peratures ordinarily exnerienced in the 
atmosphere, the variation of water 
vapor content can be exceedingly great. 
Thus for a temperature range of —83° 
to +30°C the moisture variation for 
saturated conditions has a range cov- 
ering five decades of the logarithmic 
scale. For other than saturated condi- 
tions this range is even greater. 


METHODS OF HUMIDITY ME4 


Middleton? has listed th« 
six distinct methods of mea 
midity: 
(1) Thermodynamic method (y¢, 
chrometer ) 9 
(2) Methods using hygroscopic sy} 
stances (hair hygrometer, et. 
(3) 
(4) 


REMEN 


Condensation method (the dew 

point hygrometer) 

Absorption methods 

(a) Chemical (gravimetric, yoj 
umetric) 

(b) Electrical (change in resis 
ance, dielectric constant) 

(5) Diffusion methods (vapor pres 

sure measurement) 

(6) Optical methods (spectroscop; 

hygrometer) 

With the exception of the dew-poin 
method (3) each of these methods ha 
as a basis for humidity indication 4 
scale reading that is roughly linea 
with vapor pressure. 

In general, 

moisture indication = K e (3) 
where K is a proportionality facto 
that depends on the instrument an 
may vary slightly with temperature 
On the other hand the dewpoint tem 
perature can be expressed by rearrang 
ing equation (2) 


M 


dew point loge,—C (4) 


The dewpoint method thus has a fun- 
damental advantage over other methods 
of hygrometry in that its percentage 
accuracy is very nearly constant fo 
the entire temperature range. In the 
other methods of hygrometry listed it 
is meaningless to say that an instrv- 
ment is accurate to 1% relative humid- 
ity unless the temperature range is 
specified, or unless there is some sensi- 
tivity changing device built into the 
instrument. The enormous change of 
sensitivity necessary can be illustrated 
with the spectroscopic hygrometer. 


The latter consists of a grating spec- 
troscope separated by a known distanct 
from the projector. The energy ! 
ceived in a portion of the spectrum 
where water vapor absorption exists !s 
compared with that received in a por- 
tion where there is no water vapor ab- 
sorption. The difference between th 
received energies is a measure of the 
water vapor present in the path. The 
instrument can be made sensitive “ 
small quantities of water vapor by 1n- 
creasing the path length. If the pat! 
length for a hypothetical instrument 
must be 10 cm for a full scale indica 
tion at +380°C it must have a pall 
length of 1 kilometer at —83°C to hav 
the same percentage accuracy (see 4)- 
pendix). 

Beginning near the freezing point 
the accuracy of results obtained wit! 
a psychrometer decreases rapidly w! 
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Pressure Temper- WB DP 
| change ature change change 
1000-950 +15°C. 2.0°C. 0.7°C. 
1 1000-950 —5.0°C. 2.8°C. 0.7°C., 
500-450 —20°C. 5.8°C. 1.2°C. 
500-450 —35°C. 6.8°C. 1.2°C, 
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lower air temperatures. In addition the 
difficulty of making psychrometric ob- 
servations increases. Fig. 1 and 2 show 
the errors in relative humidity compu- 
tation resulting from an error in the 
wet-bulb reading as compared to that 
in makine the same error in reading 
the dew point. The curves show that a 
given error in wet-h"h measurement 
roduces a ravidly in asing error in 
the relative humidity .s the dry-bulb 
temperature is lowered. The same error 
in the dew point measurement pro- 
duces: (1) a smaller error in all cases, 
and (2) an error that is very nearly 
constant with decreasing dry-bulb tem- 
peratures. 
Table I shows another advantage of 
using the dew point instead of the wet 
bulb for moisture measurements. The 
fact that the dew point is much less 
affected by pressure changes, together 









| TABLE I—Changes in the value of 
| the wet bulb and dew noint for 50 
millibar pressure changes. 
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ith the fact the dew point is conserva- 
ive for all temperature changes above 


saturation temperature, gives this 


ethod a great advantage over the psy- 


chrometric method for measuring the 
moisture content of air moving at high 


velocities. A dewpoint hygrometer al- 


lows a sample of the air to be brought 


9 the instrument through a tube and 


its velocity greatly reduced without 
error 
heating. The error caused by the pres- 
sure differerice between the point of 
samplin 
general 
for manv applications, or could be elim- 


due to dynamic and frictional 


and the instrument will in 
small enough to be ignored 


nated by measuring the pressure dif- 


ference. A psychrometer must be in- 


rted into the gas stream and the ef- 


fect of dynamic and frictional heating 
m the indicated wet-bulb temperature 


ogether with pressure changes due to 
le disturbed flow around the wet-bulb 


wick are extremely complex and almost 
lefy correction. 


Other imnortant requirements for an 


ideal moisture measuring instrument 


re accuracy and reliability. It is pos- 


sible for a moisture detecting device to 
b hichly sensitive to moisture changes, 
out this in no manner assures that it 
's highly accurate. A reliable instru- 
ment is one that indicates accurate 
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moisture values or none at all, i.e., it 
does not give false information. This is 
extremely important where the instru- 
ment’s performance is responsible for 
the safety of a considerable investment. 
THE DEW oR FROST POINT HYGROMETER 


The original dewpoint hygrometer de- 
signed by Regnault® or modifications* 
of it are commonly used for dewpoint 
measurement. With this apparatus the 
operator slowly lowers the temperature 
of a highly polished surface until con- 
densation just begins to appear. The 
temperature of the surface is then con- 
sidered to be at the dew point. Numer- 
ous variations of this apparatus have 
been built, including some which use 
photoelectric observations to determine 
the point at which condensation begins. 
Dobson and Cwilong® were able, with 
such an apparatus, to measure frost 
points as low as —79°C reliably. 

Attempts to build a continuously re- 
cording dewpoint hygrometer have been 
made. One of the most successful of 
these is that of Thornthwaite and 
Owens®, Johnstone? and Tchang® have 
developed instruments in which the on- 
set of moisture condensation is deter- 
mined by measuring leakage between 
two electrodes embedded in the cocled 
surface. 


The development of the present dew- 
point hygrometer® began with a model 
similar to that of Thornthwaite and 
Owen. This instrument consists of a 
mirror cooled by a refrigeration bath 
and observed by a photoelectric cell. A 
resistance wire heater coil was located 
just below the mirror surface. When 
the photocell detected moisture on the 
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mirror surface a relay was actuated 
and current passed through the resist- 
ance coil, causing the mirror to heat. 
After the condensate evaporated the re 
lay circuit opened, allowing the mirror 
to cool again. This off-on control caused 
the mirror temperature, which was 
measured by a thermocouple, to cycle 
from slightly above to slightly below 
the dew point. With careful adjustment 
of the heater current it was possible 
to decrease the temperature range of 
the mirror cycle to 1°C. 

A control system in which the am 
plitude of the heater current was con- 
trolled by the amount of condensate 
afforded some improvement but did not 
produce the reliability and simplicity 
of operation desired. The principal ob 
jections to the instruments using a re 
sistance heating coil were the slow 
speed of response, tendency to oscillate 
about the dewpoint whenever a chang 
occurred, and the limited dewpoint 
range over which they would operate 
without readjustment. This poor per- 
formance was caused by the serious 
time lag between the time the moisture 
was detected and the time the mirror 
temperature changed to evaporate it. 
As a result, at one time during the 
cycle the mirror temperature was too 
cold and excessive condensation oc 
curred. This was followed by an over 
shoot on the high side of the dewpoint 
Because of this inherent difficulty an 
other method of heating the mirror was 
sought. 

Dew PoINT HYGROMETER WITH 
INDUCTION HEATING 

The substitution of radio-frequency 
induction heating in place of the resist 
ance coil heating completely eliminated 
the difficulties mentioned in the pre 
vious paragraph. The high speed with 
which the photoelectric cell can control 
the mirror temperature is a feature of 
the induction heating system which pro 
vides its greatest advantage. Thus, it 
is possible to change the mirror tem- 
perature from 0°C to 100°C in two see- 
onds. Any change in the amount of con- 
densed vapor on the mirror surface is 
immediately reflected in a changing 
mirror temperature. 

Fig. 3 is a simplified schematic dia 
gram of the electronic dewpoint indi 
cator. It is apparent that the photo- 
electric observing system must be made 
invariant to changes in the brilliance 
of the lamp caused by varying line 
voltage. Several methods’ of making 
the measuring circuit independent of 
the line voltage are possible. One sys- 
tem1!° (the heavy lines in Fig. 3) uses 
a separate photoelectric cell and con- 
trol circuit to maintain the lamp at 
constant intensity. Another system?! 
(the dotted lines in Fig. 3) makes use 
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of the change in light intensity ratio 
of two light beams. One beam observes 
the mirror surface while the other 
beam observes the light bulb directly. 
Still another method!? has two identi- 
cal optical systems. One is used to ob- 
serve the dewpoint mirror; the other is 
used to observe a clear mirror. The two 
signals are fed into a bucking trans- 
former and the difference is used to 
actuate the control unit. 

The operation of the hygrometer can 
be described as follows: The dewpoint 
mirror is first heated strongly to re- 
move all condensed moisture from its 
surface. The threshold control is then 
adjusted until the oscillator just be- 
gins to draw a very small amount of 
plate current. As soon as the mirror 
cools to the dew point and a deposit 
of moisture appears on the mirror sur- 
face the control unit increases the 
power output of the oscillator until the 
heat lest by conduction to the refriger- 
ant through the mirror body just 
balances the heat input from the oscil- 
lator. At the balance point there is no 
increase or decrease in the thickness of 
the moisture deposit. This represents 
an equilibrium condition between the 
liquid (or solid) phase and the vapor 
phase. The temperature of the con- 
densate surface is such that the satura- 
tion vapor pressure it exerts is equal 
to the vapor pressure of the surround- 
ing atmosphere. This temperature has 
already been defined as the dewpoint 
temperature. It should be noted that 
the thickness of the moisture deposit 
is not important. The only requirement 
is that the deposit not increase or de- 
crease in thickness. However, it is pos- 
sible for a temperature gradient to be 
set up in the moisture deposit, and 
since the thermocouple is located on 
the mirror surface and not the liquid 
surface a very thick deposit of mois- 
ture will cause the instrument to in- 
dicate a slightly lower dewpoint tem- 
perature than is actually the case. This 
difficulty is removed if the threshold 
control is adjusted as outlined above. 


ACCURACY 


A manually controlled dewpoint ap- 
paratus based on the Regnault prin- 
ciple was used as a check of the accuracy 
of the dewpoint hygrometer. The mirror 
for this Regnault apparatus was made 
of sterling silver with the heater coil 
far enough away from the surface to 
prevent any temperature gradients 
from existing on its surface. Its tem- 
perature was measured by a thermo- 
couple carefully spot-welded to its sur- 
face. Three groups of observations 
were made. A series of fifty-two simul- 
taneous checks were made over a dew 
point range of —0.1°C to —27°C. The 
difference in the mean Regnault dew 
point and the mean hygrometer dew 
point was 0.1°C. The average difference 
between individual hygrometer and 
Regnault observations was 0.4°C, In 
evaluating these data it must be re- 
membered that a single Regnault ob- 
servation is easily subject to error. 

Another series of fourteen observa- 
tions was made with dew points rang- 
ing from —10°C to —35°C. The results 
were practically the same as the first 
series: 0.1°C difference in average dew 
points, 0.44°C average difference be- 
tween individual readings, and 1.1°C 
maximum individual difference. 
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The final series of tests covered the 
dewpoint range —5°C to —18°C and 
consisted of 578 observations. These 
observations were made over a period 
of days with five different observers 
working at various times. Several dew- 
point hygrometers were used and vari- 
ous mirrors were placed in the hygro- 
meters. The difference in the average 
dew points for this data was 0.12°C, 
about the limit of accuracy of the 
recorder. The average difference be- 
tween individual observations was 
0.35°C, and the maximum individual 
difference 2.3°C. 

In view of the variety of the ob- 
servers and dewpoint equipment used 
in this set of observations, it is felt that 
these data are representative of the 
type of results to be expected from the 
instrument when used in the field or 
laboratory. 

The foregoing results were obtained 
with the threshold control adjusted to 
give zero plate current when the mirror 
was clear, The moisture deposit on the 
mirror was then easily visible. It was 
discovered, however, that the instru- 
ment could be made to operate with a 
deposit so thin as to be invisible. When 
the instrument was balanced with this 
thin deposit the indicated dew point 
was several degrees centigrade higher 
than normal!3, Fig. 4 shows a plot of 
indicated dew point against relative 
frost thickness. Since the control unit 
output is a function of frost thickness, 
this, together with plate current and the 
threshold control voltage are the units 
plotted on the ordinate. The shaded 
area is called the “invisible” dewpoint 
region. Its magnitude depends on the 
surface condition of the mirror. With 
an exceptionally well-polished mirror 
this invisible dew point was measured 
to be 8°C higher than normal. 

The physical processes responsible 
for this elevated dew point are not fully 
understood. Probably there is a lower- 
ing of the vapor pressure due to the 
presence cf concentrated salt solutions. 
The latter is partially explained by the 
fact that the mirror needs to be “ac- 
tivated”!4 in order for the instrument 
to operate satisfactorily. If a highly 
polished mirror is made chemically 
clean and the instrument set for nor- 
mal operation it was found that the 
mirror cooled several degrees below the 
dew point before any condensation oc- 
curred. Then a heavy deposit formed 
very quickly. The control unit turned 
the oscillator to maximum power and 
presently all of the moisture on the 
mirror was evaporated. This sudden 








deposition and evaporation cor 
an oscillatory manner for sev: ra] », 
utes, gradually damping out. Pree, 
ably, the mirror was collect ng 
densation nuclei during the | erjo; 
erratic operation until enou:h , 
present to prevent supersatur tio, 
The steep portion of the | ury, 
Fig. 4 shows the normal cperg 
range of the instrument. The 
control potentiometer allows tie yy, 
ture deposit thickness to be 
by providing a negative bias volta, 
excess of the cutoff value for the , 
trol tube. Once this excess bias js 
come, only a very small addit 
crease in the moisture deposit thick, 
is necessary to apply full power to; 
oscillator. Thus it is possible to m 
tain a chosen constant thickness of 
posit. The temperature gradient th 
the dew or frost increases rapid/ 
the thickness becomes excessiv« 
The effect of dirt deposits o 
mirror can be shown with the aij 
Fig. 4. If the instrument is adjusted 
operate with a heavy deposit of m 
ture on the mirror, an increase jn { 
amount of dirt decreases the frost thi 
ness. A very excessive deposit of {j 
will of course cause the instrument 
operate in the invisible dewpoint regiy 






















Fig. 5 






PERFORMANCE 


Fig. 5 shows a dewpoint record ill 
trating the speed of response of th 
instrument. Two air streams, one 1 
high dew point and one of low ée 
point, were passed over the mirror 4 
ternately. The average rate of dewpol 
change shown on this record is & 
per second. If the air stream chang? 
suddenly a transient condition is caus 
where the mirror loses or gains an 4) 
preciable thickness of moisture depos! 
As a result there is overshooting of 
true dewpoint values. If, however, t 
change is gradual, the instrument bil 
ances without overshooting. 

When the mirror is adjusting 1ts¢ 
to a different dewpoint temperature t 
instrument is not balanced exactly 4 
there is a vapor pressure gradient 
tween the deposit on the mirror 4m 
the vapor above. At low temperature 
the magnitude of this gradient ® 
creases so if the instrument is adjust 
ing itself to a new dewpoint value! 
takes a longer time to condense ' 
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orate the required amount of mois- 
necessary for balance. If the mir- 
js cleared at —50°C it takes about 
seconds to collect enough moisture 
normal operation. This of course is 
h longer than the time necessary 
the instrument to balance at a 
dew point since in normal opera- 
» only a very small change in the 
kness of the moisture deposit is 
essary for control. 

t temperatures below freezing it is 
sible for the condensate to exist as 
ercooled liquid or ice crystals. The 




























ddit est temperature at which super- 
sit orn jed liquid was observed is —35°C. 

Y thick ept in the 0 to —3.0°C range the 
be “r (0 /itryment normally operated with ice 
. ’ mathe mirror. Schaeffer!® suggests that 
lient :h.,.qqtne Mirror is covered with a micro- 


nically thin layer of polystyrene the 


S rapidly @itrgment will always operate with 



















dag bercooled water at temperatures 
sits on five —35°C and with ice below that 
| the aid perature, thus eliminating any am- 
adjuste; ity. 
oo i or normal operation it is very easy 
» frost thi tell whether the deposit is ice or 
otgeby nid by inspection. 
strumen: [ane instrument has measured dew 
oint reoiqmts ranging from +30°C to —67°C. 
~°"Bince the temperature of the mirror 
be raised to the boiling point of 
ter in a few seconds there should be 
dificulty in measuring dew points 
her than +30°C, 
| 
: 
Fig. 6 
Fig. 6 shows the response of the in- 
ument to line voltage variations. 
APPLICATIONS 
he dewpoint hygrometer is espe- 
_, Jelly well adapted to the measurement 
cord illu moisture conditions in low-tempera- 
se of tire cabinets. Fig. 7 shows the data 
* “ay bm a portion of a simulated high- 
ow (iMitude flight. The cooling coil section 
nirror 4 this particular chamber had about 
dewpolife same volume as the test chamber. 
d i ° ‘Be two sections were connected with 
1 chang4@ntilation tunnels that could be opened 
's caus closed at will. The figure shows that 
og so ‘lMBring steady-state conditions the coil- 
e er face temperature is a good approx- 
pes ation of the dew point. It should be 
eo ed, however, that this particular 
nent "amber had a high ratio of coil-surface 
Le to volume test-chamber volume so 
ng itse@at the total frost accumulation on 
ature t coils was always thin. The temper- 
ictly an@@fure of the air as it comes off the coils 
dient b@™uld probably be the best approxima- 
rror ang™n to the dew point for chambers with 
eratureg@w ratios of coil-surface area to cham- 
ient @l@r volume. In any case, during the 
s adjus@@ilidown or warmup portion cf the 
value Hele moisture is being condensed or 
iense “@aporated, respectively, and coil tem- 
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peratures cannot be used to indicate 
the moisture content of the system. 

Fig. 8 shows free-air dewpoint traces 
obtained for different weather condi- 
tions. The trace with the rapidly vary- 
ing dewpoint values is of greatest in- 
terest. It indicates mixing of a dry air 
mass with the moisture laden surface 
layer. This trace was obtained just 
after the passage of a cold air out- 
break. Under these conditions one would 
expect rapid evaporation because of the 
turbulent transfer of moisture upward. 
Although these traces represent ob- 
servations over land surface the same 
technique can be applied to smaller 
scale drying processes. The rate of de- 
hydration can be calculated if the dew- 
points of the gas entering and leaving 
the chamber are known. In addition it 
is necessary to know the rate of ven- 
tilation. 


Similarly there is a relation between 
the moisture content of porous mate- 
rials and the rate of evaporation. If 
identical drying atmosphere were 
passed over dry and moist samples of 
materials whose moisture content is be 
ing determined, the elevation of the dew 
point would of course be greater over 
the moist sample. The sampling might 
be done with a double-walled probe in- 
serted into the material. Dry gas could 
be passed to the deep end of the probe 
through the innermost tube. If the 
outer tube was perforated a transfer 
of moisture through the holes would 
occur resulting in an increase in the 
dew point of the emerging gas. By 
standardizing the rate of ventilation 
and the moisture content, the tempera- 
ture and dewpoint ventilation for spe- 
cific materials could be ascertained. 
Once this was established, routine mois 
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ture determinations could be made very 
rapidly. 

The instrument is ideal for the study 
of humidity gradients. In this applica- 
tion a small tubular probe is attached 
to the inlet of the instrument. Then the 
atmosphere whose gradient is to be 
measured is merely explored with the 
probe, Fig. 9 shows the dewpoint trace 
obtained by probing the interior of a 
wheat field. Soar the ground the dew 
point was very high. The value de- 
creased slightly as the probe was raised 
near the leafy portion of the plants and 
then dropped sharply near the tops of 
the wheat stalks. It is interesting to 
note that the dewpoint values for ma- 
ture winter wheat were considerably 
lower than those for young vegetative 
spring wheat even though the weather 
conditions were identical. The individual 
variations of the dew point in each 
case very closely followed wind gusts. 

Samples may be taken from a volume 
of a gas throuh a tube 1 to 2 milli- 
meters in diameter. The rate of flow 
through the instrument can be made 
low, 50 to 100 ec/min in the case of 
stable moisture conditions and about 
500 cc/min for variable moisture condi- 
tions or extremely low temperatures. 
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APPENDIX 

The fundamental equation for spectro- 

scopic hygrometry is of the form! 


iP ‘\ Phe Bo 
— K a» @ 
Aa ye 
where P. and T. are standard pressure 
and temperature, respectively, and where 
X is the mass of water vapor in the 
optical path. K is a factor whose value 
depends on the spectral region of ob- 
servation and the amount of water vapor 


in the path, 
A, the fractional absorption is equal to 


I, 
(2) 


A= Ba a 
X, the precipitable water in the path 
can be expressed as 
X=pwoLa (3) 
where pe is the density of the water 
vapor. L and a are the length and area 
of the optical path. Expressing X in 
terms of vapor pressure e 
emL 


= (4) 
RT 
where m= molecular weight of water 
and R= universal gas constant. 
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Substituting in (1) 








, I PLM ‘\ T. + (5) 
I. P.R T3 . 

differentiating with respect to e 

dI KI. PLM T. 

we SS eee anne nam G8 (6) 

de 2 P.R T3 


thus it would seem to indicate that the 
sensitivity is higher for low values of e. 
d 


I 
However, ae represents the change in 
e 


I for a unit change in e. The equation 
states that the change in I for a change 
in e from 0 to 1 millimeters is greater 
than the change in I for a change in e 
from 20 to 21 millimeters, which is to be 
expected. Of greater interest is the vari- 
ation in I for a given percentage varia- 
tion in e. 
The percentage variation in e = 











Ae 
—— =A (Ine) (7) 
e 
then dI = 
KI. PLm 4, /T. ERS TPE 
_ —— —°* ed(Ine) (8) 
2 Vv P.R T3 V 
and AI= nee 
(22 PLm 4 Ee) 
2 P.R T3 
(9) 
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To show the path length necessary 
for the same percentage accuracy at 
+30° C and —83° C let I. be the same 
in each case. 

4 273 
es 


10cm * —— 31.8 
\V/ cm (303) 3 Bir 
—‘, | 278 Rd: 
=\/0 \ Gams * /2AX10-«00) 


h = 25.6 kilometers. 
It would be impractical to have !. for 
a 10 cm path and 25.6 km path equal so 
the results would be even more unfavor- 
able. The value of K has been shown to 
decrease with high values of moisture 
in the path. In any case the 1 kilometer 
mentioned in the text is a conservative 
estimate of the required path length. 
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oe University of Chicago, March 
1945. 

10. Ibid. 


11. F. A. Friswold, R. D. Lewis, R. C. Wheel- 
er Jr. “An Improved Continuous-Indicat- 
ing Dewpoint Meter.” NACA Technical 
a No, 1215. Washington, D. C., Feb. 
1947, 

12. Thomas B. Gibbs & Co., 'Technical Bulle- 
tin, Division of Geo. W. Borg Corp., 
Delavan. Wis. 

13. Arthur W. Hixson and G. Edwin White, 
Indus. € Engin. Chem., Analyt. Bd., 10- 
235-40, 1938. 

14. G. M. B. Dobson with A. W. Bremer and 








B. M. Cwilong. “Meteorol 
Lower Stratosphere,” Qua 
Royal Meteorological Societ The 
No. 311, p. 152. 0 
15. Vincent Schaeffer, General to re 
private communication. 1947 . end 
16. L. W. Foskett and N. B. Fost 
troscopic Hygrometer,” Tie 
the American Meteoroloui on D 
Vol. 24, No. 4, April 1943, p 
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rooms where remote-indicating 
equipment cannot be trusted—w 
sion one gets either a true pict 
ditions or no picture at all, and 
control of plant gates at night f 
tral office in which an operator 
tify anyone who wishes to ente: 
The equipment Mr. Good ds , 
consisted of one camera unit an: two ; 
ceiver units directly connected cal 
Maximum separation between « n 
receiver was stated to be 2500 fi Dur 
the demonstration, a boiler wvter | 
gauge, a newspaper, a dollar b 
small round pressure gage wer: eviss 
The pictures were bright and clear, wit 
excellent contrast, and were clea vi 
to members as far distant as 4° fe« 
the room.—R. A. ROGGENBUCK, Spe ¢ 


EASTERN NEW YORK 
Over 80 persons attended the Anny 
Dinner held on December 2. Th: 
portion of the meeting was called to ordy 
at 8:15 p. m. It was announced that t; 
students of Siena College were very en 
thusiastic about forming a _ student sub 
section of the Eastern New Yor! 
and President Gildersleeve stated that sucj 
a move would receive the full support 
the Section. 
The annual treasury report was present 
ed and approved, revisions and changes jf 
the Section By-laws were nresented and a 








} 
usines 


Section 


cepted, and the slate for new officers wa a7 
announced by the nominating committe 
and elections held. The new officers for t} . 
1948 season are as follows: 
President: J. P. Smith, General Electr 
Company. 
Vice-President: W. W. Matlack, Brow ovens 
Instrument Company. day. 
Recording Secretary: F. H. Brandeay As th 
Behr-Manning Company. olen 
Corresponding Secretary: W. J. Claffie etter 
Jr.. Winthrop-Stearns Inc. (re-elected) bived 
Treasurer: J. Maitland, The Bristo aking 
Company (re-elected). tput 
The Section Charter was then presente rge it 
to the new President and the business 0 nen 
the evening came to a close. orsepo 
At this noint. members and guests settled the 
down comfortably to hear as guests speak@. in , 
er Mr. Richard Pond of the Tavlor Instru t ven 
ment Companies, Rochester, N. Y.. wh pes ¢ 
gave a demonstration lecture on “Basi stry. 
Principles and Mechanisms of Air-Oper Mr 
Controllers,” ably assisted bv Mr. Russell nous 
Brostedt. ' ; easur 
Mr. Pond began his talk with a “fairy tion 
tale’ about two partners in a chemicalies 5 
batch processing plant who weren't "IM, on, 
the know” on Instrumentation—what they, tags 


did, what thev tried to do and what they 
should have done. The story ended as a 
good stories should, and with Mr. Pond re 
ceiving well-deserved applause for an x 
cellent presentation. 

The first meeting of 1948 was held 0 
Tuesday, January 6th, at Siena College iq 
Loudenville. Mr. J. P. Smith, newly-electeq 
president, conducted the meeting, and im 
mediately after the meeting was called t 
order. asked Mr. George F. Gardner (Sec 
tion Director) to present a gold I.S.A. em- 
blem to Mr. Nelson Gildersleeve, retirin 
president, as a token of appreciation of the 
Section for the time and effort Mr. Gilder- 
sleeve has expended in organizing and 
guiding the Section through its first and 
verv successful vear. 

There was little business to bé« 
eare of, and Mr. Smith, acting as Program 
Chairman. introduced the speaker of the 
evening—Mr. P. A. Elfers of th Fishe 
Governor Company—who spoke on “Prac+ 
tical Application of Valves in Automatic 
Control.” —W. J. CLAFFIE, Corr 
GULF COAST 

The Gulf Coast Section held its annual 
election of officers on November 194 
with the following results: 

Chairman: Ocie L. Weir, 
Avenue, Port Arthur, Texas. 

Vice-Chairman: A. V. Weir, 
Drive, Beaumont, Texas. . ee 

Sec’y-Treas.: A. E. Bunn, 2237 North 
Street, Beaumont, Texas. : =" 

Program and Publicity Chairman: R. ™ 
Brent, Route 2, Box 98F, Port Arthur 
Texas. 

Director: R. L. Nichols, 
Street, Beaumont, Texas. 
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The above were installed on January 2, 


43, One of the chief aims of the Section 
to reach @ membership of at least 60 by 
e end of 1948. —A. E. BuNN, Sec’y. 


KANSAS CITY 
December 16th, 1947, the Kansas City 
tion met at the Crossroads Cafe, George 
rin, of Sheffield Steel Company, led off 
ith the first of a series of lectures on 
ytomatic Controls. s 
M. Swift, Chief Engineer of Engi- 


On 


Le Laboratories, Inc., Tulsa, Okla., 
nslatig n gave a splendid talk on unusual in- 
W eley uments used in the exploration drilling 
f nd production operations of the petroleum 

_ rer dustry. : 
; f New Officers for the coming year were 


r can jdenfilimected as follows : 
president: R. L. Lewis, Economy Equip- 
nstrat nt Company. . p . 
nl two ral VieeePresident: H. C. Van Smith, Stand- 
Dy 4 4 Oil Company. 


era gecretary-Treasurer: W. J. Blackburn, 
er ur own Instrument Company. 
water | _ A. REICHOW, Corr. 
b ticle 
: NEW JERSEY 
Despite snow, sleet and icy roads, an 
ra dience of over sixty members and guests 
Re ere gathered for the January 6th meeting 


) hear Mr. R. M. Johnson, Chief Test En- 
incer for Ingersoll-Rand Company, outline 
‘ ny of his interesting experiences in the 
of instruments and measuring equip- 
ont in the testing of large mechanical 
quipment. 
The difference between the instrumenta- 
on requirements for such test work and 
he instrumentation requirements for the 
anufacturing and process industries was 
early outlined by Mr. Johnson in explain- 
Mime the uses made of instruments and of 
he test results obtained with them. The 
art which testing plays in the manufac- 
we and development of heavy equipment 
as clearly explained—thus revealing to 
san additional important part which in- 
rumentation plays in American industry. 
became obvious, during his talk, that 
e accurate measurement of operating con- 
tions, inputs, outputs and efficiencies has 
ad an important part in the gradual im- 
ovement in the types of equipment in use 


ident suk 
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support 


fficers wa 
committe 
rs for t 


paay. 
As the result of the meeting and the dis- 
ssion period, many of us have a much 
etter appreciation of the difficulties in- 
jlved in applying the instruments and 
aking the measurements to determine 
tput and efficiency of equipment such as 
rge industrial air compressors, steam tur- 
ines ranging in size from 20 to 20,000 
orsepower, turbo blowers of the type used 
h the steel and oil industries discharging 
r in quantities up to 150.000 cfm, steam 
t vacuum pumps, and the many other 
Ue of equipment manufactured for in- 
stry. 
Mr. Johnson discussed at some length 
arlous experiences with flow and pressure 
easurement—namely our “old friend’ pul- 
tion—and by referring to the ASME test 
hes outlined the methods used to allevi- 
e and eliminate such problems during 
he testing of compressors. 

—H. F. Moore, H. M. McCartuy. 


a “fairy 
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TY in X NIAGARA FRONTIER 
(Received too late for January issue) 
The Niagara Frontier Section held its 
honthly meeting on November 24th, 1947, 
t the New York State Institute of Applied 
tts and Sciences. President Clarence Boltz 
rected a short business meeting which 
rer (Sec-amovered rerorts to the membership by the 
S.A. ram, Membership, Publicity and Con- 
retiringggetution Committees. 
on of them The sneaker of the evening was Paul E. 
>, Gilder-m@iohn, Dean of the Engineering School of 
ing @ University of Buffalo. His topic was 
first Fluid Mechanics.’”” Dean Mohn presented a 
scussion of fluid phenomena in pipes and 
lustrated it by means of movies. He pref- 
vd the talk with an explanation of the 
Kground and difficulties incumbent in 
e Fisheragme hydraulic studies undertaken by him 
n “Pracfmind his associates at the University of 
utomaticfmllinois, Water was pumped through glass 
in, Corre and carbon tetrachloride and benzine 
re injected into the stream. Moving pic- 
ues were taken continuously and _ the 
‘locity shown by means of susnended glob- 
®, and the resultant Reynolds numbers 
ere studied. Turbulence, streamlined flow, 
flow phenomena and line blocks were 
Phically iIvstrated. 
As may well be suspected, a long and 
tive discussion period followed this ex- 
‘lent and instructive presentation. Dean 
ohn announced that he intends to develop 
wee further at the University of 
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This Section hichlv recommends this pre- 
ntation to all Sections. 


Madison 


ence Boltz, 
small 
and successful meeting. 


Whos Who 


CLARENCE W. BOLTZ 
(Director, Niagara Frontier Section) 

Clarence W. Boltz, President and Direc- 

tor of the recently chartered and rapidly 

developing Niagara 

Frontier Section, has a 

highly diversified and 

interesting backgrouna 

of experience which 

has led him to his 

present position as In- 

strument Engineer for 

the National Analine 

Division of Allied 

Chemical and Dye 

Corvoration in Buffalo. 

“Nutzen” Boltz, as 

he has been aptly 

dubbed, was born i 

Buffalo on May 2list, 

1905; progressed 

through the public 

schools and was graduated from the Seneca 

Vocational School in 1921, having com- 

pleted the Practical Electricity curriculum. 

The next few years involved a range of 

jobs from motor winding to working for 

the Van Dyke Baggage Company. A little 

“mule skinning” activity occurred during 

this reriod. He went to work for the Buf- 

falo Body Corporation and Buffalo Pressed 

Steel Company in 1923 as a designer. This 

work involved Pierce Arrow bus, truck and 

custom body designs. A course in Kiln Dry- 

ing at the New York State College of For- 

estry provided academic detail to the art 

of the drying of lumber used for the body 

frames. He ultimately was made Chief En- 
gineer. 

During the year of 1934-37 he worked in 
Plant Engineering for the Ford Motor Com- 
pany, Final Engineering Inspection for the 
Colonial Radio Corporation, and on air 
conditioning installation for the Pullman 
Company. 


Throughout these years and subsequently, 
both income and pastime hobby were pro- 
vided by radio service work. 

In March, 1937, he went with National 
Analine as an electrical draftsman, and 
after a period of time took over Plant Elec- 
trical Engineering. 

Instrument application and process con- 
trol had become, as in many another large 
plant, a major factor in the position he 
was administering, and he was soon made 
Instrument Engineer. The years of practical 
experience and ‘“gadgeteering’’ had pre- 
pared him well to perform this job with 
ingenuity and capability. 

Clarence is another Instrument man who 
hobbies as a radio “ham.” He built his first 
receiver in 1919, transmitter (8BZE) in 


Our December meeting was in the form 
of a very successful Christmas Party on 
December 15th at Lindner’s Grille. It had 
been concluded by the Executive Commit- 
tee and the Program Committee that 2 
Christmas Party, sponsored by the Section, 
was in order—that it might solidify the 
new Section by means of the fraternization 
inherent in a social function. 

Millard D. Shriver, Chairman of the Pro- 
gram Committee, acted as Master of Cere- 
monies. An excellent plate dinner was 
served, and the rate of beer flow was high. 

Russ Milham performed as Dr. I. ©. with 
the very able assistance of several of the 
local sales engineers. Ten, twenty and 
thirtyv-cent payoffs, with a jackpot question 
and jug of bonded whiskey were contribu- 
ted as prizes. 

One of the high points of the evening 
was the resnonse to the following Dr. I. Q. 
tongue-twister: ‘‘Measuring meters make 
meter makers miserable—miserable meter 
makers make measuring meter.” Wes Jes- 
sup of Niacet Chemical lost the $1.90 jJack- 
pot by responding in disgust, “Miserable 
meter makers make miserable meters.” 

Following a song-fest conducted by Clar- 
the party closed in the wee 
hours—all in all a most enjoyable 
—RUSSELL MILHAM, Corr. 


OAK RIDGE 
The 21st meeting of the Oak Ridge Sec- 


tion was held at Grove Recreation Hall on 
January 7, 1948. At the conclusion of the 
dinner a business meeting was directed by 
President B. B. Bell. 
ness meeting was the announcement by the 
Executive Council of the 


Included in the busi- 


appointment of 


cember 10th. 


in the LS.A. 


1921, then WSFNY (funny ) 
W2WAC (wacky). “A normal 
for an Instrument Man,” says he 
finishes his new home in the n 
hopes you other “hams” will 

20 meters. 

His other hebbies have been Boy 
Church and Choir work. He sines a 
baritone, having sung at one time 
Bavarian Men's Choir which 
won competitive prizes in New York State 

He was married in 1928 and has one 
son, Charles, age 74%, whom he and his 
wife, Vera, affectionately call “The Butch 
They are expecting by ado tion to add to 
their family in the near future 
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(Director, 

E. S. Yarletts was 
town of Franklin, 
remained a 


YARLETTS 
Presque Isle Section) 
born in 1912 in 
Pennsylvania, and has 
Pennsylvanian all his life 
Upon completion of his 
work, he joined 
his father in the con 
tracting business 
where he remained un- 
til 1938. In 1938 he 
joined The Pennzoil 
Company to handle 
electrical and instru 
ment work. By this 
time he had also com 
pleted a number of 
Penn State Extension 
Courses in electrical 
and allied fields 
During the recent 
war, The Pennzoil 
Company bnilt and 
both Catalytic Cracking and Hy 
Acid Alkylation Plants, Since no 
Department was then existent, 
helped organize and train a 
to specialize in this type of 
is head of the Instru 
which has grown and 
factor in the oper 


the 


school 



























operated 
drofluoric 
Instrument 
Mr. Yarletts 
group of men 
work, At present he 
ment Department, 
become an important 
ation of the Pennzoil plants. He is in 
charge of the selection, installation and 
maintenance of all the equipment used for 
measurement and control of the flow of 
products in these plants. 

When the Erie Instrument Society was 
organized, Mr. Yarletts was one of its first 
members. Shortly after this group from 
Erie and Oil City was granted its LS.A. 
charter as the Presque Isle Section, Mr. 
Yarletts was made Director. As such he is 
a very active member of the grovp. and 
has an intense interest in the activities of 
the Society. 

Mr. Yarlett’s Third 
Street, Oil City, 


home is 110 W 
Pennsylvania. 


Mr. Don 
Co., te the 


Thompson, Monsanto Chemical 
vacant office of Vice-President. 

Following the business session, Mr. W. 
J. Ladniak of the program committee pre- 
sented a group of films to the complete en- 
joyment of the entire audience. Various 
educational films on Electronics, Electrical 
Circuits, and Vacuum Tubes were among 
those shown. Also, included in the program 
as an additional feature in a lighter vein, 
was a film entitled “Football at West 
Point,” which showed all the inside dope 
on how Army did it. 

The February meeting features former 
National Vice-President J. B. McM»hon of 
tepublic Flow Meters Company, Chicago 
We are indeed looking forward to his pres- 
ence. J. O. ALEXANDER, Corr 


RICHLAND 

The Charter for the recently organized 
Richland Section of LS.A. was granted 
effective January 1, 1948. Interest has been 
high at the first two meetings as evidenced 
bv the fact that one hundred apniications 
for membership have been received to date. 
Officers elected include: President—F. See 
Day, Jr.; Vice-President—G. G. Matthews; 
Secretary—B. E. Woodward; Treasurer 
R. W. Lutz. 

Mr. H. D. Middel, Instrument 
ment Superintendent for Hanford 
General Electric Company, spoke 
the second meeting of the Section on 
Speaking on the subtect 
strumentation in Our Future.” he first 
lined the desirable qualifications of a per- 
fect instrument man. An interesting series 
of illustrated slides was used to explain 
conventional instrument applications, and 
to show some of the special apparatus 
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General 
very 


has been developed by the 
Electric Company. The lecture was 
well received by the entire group. 
The program committee is currently set- 
ting up an educational program whereby 
the group will study instrumentation in 
progressive steps beginning with funda- 
mentals and proceeding through the various 
more intricate phases of instrumentation. 
In line with this objective, the subject 
chosen for the January 1l4tn meeting is 
“Fundamentals of Standard Measurements.” 
The speaker will be B. E. Woodward from 
the Standards Section, Instrument Depart- 
ment of Hanford Works. He plans to de- 
scribe the way in which the standards for 
the world, and, in particular, for this coun- 
try are preserved. The background of the 
common electrical and physical standards 
will be described, a» well as the manner in 
which they will be used at Hanford Works. 
—JOHN FLICKINGER, Corr. 


which 


SOUTHERN MICHIGAN 

The January meeting was called to or- 
der by President Oliver Woods, and the 
usual round of introductions made. Wade 
Allen announced that the forthcoming Jan- 
uary 20th meeting of the Mechanical Teci- 
nical Society would feature a Walt Disney 
movie on Basic Electricity and a talk on 
“Electronics in Temperature Measure- 
ment,” sponsored by the Minneapolis-Hon- 
eywell Regulator Company. 

Ken Mead announced the winners of the 
bulletin name contest — the winners and 
their prizes being— 

Miss Lila Ufkes—free 
for nine meetings. 

2. Mr. Dale A. Goodsell—free 
check for foyr meetings. 

3. Mr. John N. Nelson — 
check for two meetings. 

Mr. Allen then introduced the speaker, 
Mr. C. A. Maynard of Indiana Steel Prod- 
ucts Company, Valparaiso, Indiana, who 
spoke on “Permanent Magnets.”’ That mag- 
nets have an attractive force was very evi- 
dent in view of the splendid turn-out. 

Magnetism is a harnessed force, ex- 
plained Mr. Maynard, but is still one of 
the lesser understood phenomena of nature. 
He described the various types of perma- 
nent magnet materials, the magnetic and 
physical properties of magnets of different 
types made of these materials, and the 
methods used for measuring the properties 
er characteristics on which engineering 
data is based. 

The discussion period was very interest- 
ing and finally had to be terminated by the 
chairman because of the late hour. 

—R. J. SCHOFIELD, Corr. 
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WASHINGTON 

As a result of Mr. E. L. Deeter’s dili- 
gence as Chairman of the Committee on 
Meetings, the Washington Section has been 
learning its “Instruments” with a great 
deal of pleasure. The A, B and C of it 
come under such headings as “Television 
in Industry,” “The Vibrotron and Its Use 
in Telemetering,” and the “Annual Dinner, 
Business Meeting and Social Get-Together.” 

Mr. J. A. Good, design engineer with the 
Diamond Power Specialty Corporation, 
spoke on “Television in Industry” at the 
October 20th meeting. With commercial 
television for the home just around the pro- 
verbial corner, its smaller brother, indus- 
trial television, is also making its appear- 
ance. A number of companies are actively 
engaged in research and development of 
television for industrial purpose, such as 
telemetering. Pointed out by Mr. Good was 
its outstanding advantage over all other 
systems when used as a telemetering in- 
strument — Jt Never Conveys False Infor- 
mation —a point certainly worthy of note. 

Although “The Vibrotron and its Use in 
Telemetering” was of interest to members 
and guests attending the November 17th 
meeting, the personality of the speaker— 
Mr. Frank Rieber, President of the Reiber 
Research Laboratory—was the attractian 
of the evening. The reason—he is one of 
America’s most successful inventors; his 
inventions have brought him a gross earn- 
ing exceeding $4,000,000 to date. Incident- 
ally, quoting from Fortune magazine, this 
is how Mr. Rieber did it: 

“Like a nebula throwing off stars, Frank 
Rieber in the last twenty years has tossed 
out such major inventions as a radio alti- 
meter (bought by RCA), an earth inductor 
compass (bought by G.E.), a radio volume 
control system (licensed to Bell Telephone 
and others), a sound recording system for 
plane control towers (sold in quantity to 
the Army Air Forces), refraction and re- 
flection seismograph systems for locating 
oll deposits (which grossed nearly $1.000.- 
000 in fees from most of the major U. S. 
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vil companies), an instrument to determine 
the degree of siant of deep oil wells (bought 
by Associated Oil Co.),.a supermicrometer 
gage, capable of detecting displacements as 
small as .0000001 of an inch (under con- 
sideration by Jack & Heintz for testing ball 
bearings), and a half dozen other inventions 
ranging from X-ray therapy machines to 
submarine-detection devices. ... ” 

The “Annual Dinner, Business Meeting 
and Social Get-Together,” which is also 
ladies’ night, was the reason for our De- 
cember gathering, and it was high-lighted 
by Mr. R. M. Hicks, amateur magician, and 
the technicolor film, “America, the Beauti- 
ful.” Mr. Hicks, with an ease which was 
astonishing, succeeded in completely baffl- 
ing two members of the audience who were 
called to the stage to discern the magic. 
They were two engineers, no less, who are 
very well known in the Society and the Pro- 
fession; both of them have appeared very 
recently in ““Who’s Who in the I.8.A.” in the 
JOURNAL. (By the way, what is the pun- 
ishment for blackmail???) The evening was 
made complete by that always excellent 
Master of Ceremonies, Mr. Ralph Goetzen- 
berger. 

In an effort to create that “want to join’ 
feeling in those lingering prospects, the fol- 
lowing postscripts have appeared on the 
last couple of regular meeting announce- 
ments: 

“Be Instrument Wise—Join 1.8.A.” 

“For Your Engineering Future—Let ISA 
Broaden Your Technical Scope.” 

—~R. E,. Hapapy, Publi. 
WAYNE COUNTY 

The Wayne County Section held its 3d 
Annual Christmas Party on December 15th 
at the Presbyterian Church House in Wyan- 
dotte, entertaining wives and friends. 

An excellent dinner was served by the 
Church Ladies, after which Chairman Cush- 
ing entertained with a sound motion picture 
made in England. The many gifts which 
had been donated by our good friends were 
then distributed by drawing, and everyone 
attending received one or more prizes. 

Vice-President Bob Wright led the group 
in community singing, assisted by O. Glas 
sell at the piano. 

National Vice-President Herb Barnum 
then made a short but interesting talk on 
the need for and the activities of our So- 
ciety, which will unquestionably excuse our 
absence from home every third Monday 
evening for another year at least. 

The January meeting was. also well at- 
tended. The speaker of the evening was 
Mr. Ralph Cowan of the Bailey Meter Com- 
pany, who gave a talk accompanied by 
slides on “Electronic Instruments and Con- 
trols.” Mr. Cowan stressed the simplicity of 
electronic instruments and their ability to 
solve certain problems in instrumentation 
which have hitherto been very difficult. 
Several circuits for integration of a num- 
ber of factors were shown and explained. 
The speaker pointed out that the speed of 
response in electronic instruments gives 
records that are news rather than history. 

At our meeting on February 16, Mr. Hart 
Fisher of Monsanto Chemical Company will 
speak on “Instrumentation in the World 
Today.” 


Chmn. 


JOHN MACPHERSON, Corr. 
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EMPLOYMENT SERVICE 








Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA, 1117 Wolfen- 
dale St., Pittsburgh 12, Pa. 


INSTRUMENT TECHNICIAN. Must be 
able to handle aircraft instrument re- 
pair and maintenance, have knowledge 
of paper and pulp process control. 
Give detailed account of experience 
and education in first letter. Salary 
$5000 per year. Location Alaska. 
Box 112. 


INSTRUMENT TECHNICIANS Applica- 
tiens are now being received by large 
aircraft manufacturer for positions as 
technicians, operators and mechanics 
of optical, pressure, electrical and 
photoelectric equipment. Write full in- 
formation stating your qualifications. 
Box 113. 


INSTRUMENT TECHNICIANS must be 
competent in maintenance and repair 
of instruments used in connection with 
oll refining. Location Oklahoma, Box 
114, 


Industrial Instruments ( 


Since Sept. 23, 1947, the Pitt 
tion of the ISA has been co: 
course in Industrial Instrument 
Connelly Vocational High §& 
course, which is tuition free, j 
by the Pittsburgh Board of Ed 

The initial impulse for this 
presented by Mr. John E. Da 
Connelly Trade School, in Mar 
the reguiar Section meeting, hy 
the operation of the school, 
to consider a course in industr 
mentation, if the Pittsburgh Se 
assume responsibility for curri 
structors, ete. 

The section accepted the offer 1 estat 
lished a committee, headed by Mr. ¢ 
Cochran, to plan the course. It S nece 
sary to determine the response of Pitt, 
burgh industries to such a cour and § 
was found that the best way to obtain ty 
information was by personal contact. Tpj 
information, together with other plans, wa 
presented to officials of the Board of By 
cation in June, and approved by they 

By mail and personal contacts, many ; 
terested individuals and groups were { 
formed about the course. Early in Septem 
ber, about 80 applicants were interviews 
and 40 accepted. Two instructors, Mr 
ran, and Mr. R. A. Weikel were 
by the Board of Education, and the 
furnished 8 assistants, among whom 
sessions were divided. 

The course is designed for men who hay 
some experience with instrument maint 
nance, though some of the students a; 
new to instrumentation. The subject cove 
age includes the fundamentals of each ty 
of measurement, and the operating princ 
ples of many types of instruments. Fifte 
are devoted to temperature meas 
urement, two to pressure, three to electricity 
seven to flow measurement, and seventeef 
sessions to automatic control. Ons 
in each subject is devoted to sele 
equipment. 

The sessions are in the form of lectur 
discussions. Demonstration instruments ar 
loaned by various manufacturers. The aver 
age attendance to date has been betwee 
thirty and forty, and it appears that th 
course will conclude successfully. 

M. M. From, Pittsburgh Sectio 
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